





month in its three-limensional glory 
is the first hologram to be printed by a 
majormagazine. Kissing cousin to photo- 
graphs, holograms use film but mo lens 
and are exposed only to the Licht ofa laser. 

Striking as he is, our littl eagle offers 
more than graphic novelty—he gives usa 
peek into an: onrushing technological 
storm based on the marriage of computer 
sciences and the laser beam. Like the qui- 
et before an Asian monsoon storm, the 
early sprinkling of concepts and products 
that have reached us gives only a hint of 
the flood to come. 

In this issue our team of writers, pho- 
tographers, anc artists brings us an up- 
date-on this exciting field—including an 
explanation of haw the cover was made 
(page 372), and how the same techniques 
will someday bring us three-dimensional 
color television, 

Though the rest of the magazine lacks 
the eagle's high-tech look, its consistent 
high-quality printing is just as dependent 
on laser and electronic developments. 
Even the hologram’s blue frame was de- 
signed without pen touching paper, by a 
machine normally used in designing and 
drawing our wall maps utilizing lasers. 

This column was written on a paper- 
less typewriter—a four-pound portable 
computer that transmitted these words 
via my home telephone in seconds to an 
electronic typesetting system, which fit 
them to this page. With a bit of help, it 
will even correct my misspellings. 

All the words and photographs for each 
jesue’s articles are electronically scanned 
and engraved onto printing cvlinders 
with an accuracy of one thousandth of an 
inch. On press, 13,500 miles of six- 
foot-wide paper flies over these cylinders 
at 30 feetasecond with near-pertect regis- 
ter of the five: to seven colors, thanks to 
electronic controls, Without these tools 
your GEocRAPHIC would cost at least 
twice as much and not be as well done. 
More important, the same technology 
that made our cover a reality is already 
being applied to everything from super- 
markets to surgery to make possible a bet- 
ter and longer life for all of us. 
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China’s Remote Peoples 
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They wtre the other Chinese— nomads, farmers, 
monks, mountain tibesmen—almost 70 million 
people in.o nation exceeding a billion. Journalist 
Wong How-Man travels 1],000 miles to visit 


China's little-known “national minerities,” 


The Laser; 


335 


Dertling tn its uses, the laser taps the awesome 


power of light for technologies from medicine 


to 


the milttary. Allen A. Borailo and Charles 


Rear tllieminate ite bright promise. 


The Wonder of Holography 


J64 


Interacting streams of laser light create three- 
dimensional images that intrigue artists, for! 
counterfeiters, and pinpoint industrial flaws, 
Dr. H. John Caulfield reports, with photographs 


by Chortes "Rear, 


Canada’s Not-So-Wild West 


378 


Once a tough tittle cow town, Calgary is now the 
flambovant oi! capital of Canada. David Gover 
and photographer Ottmar Bierwagen chronicle 


its rough-and-tumble ride-on fortume's wheel. 


They re Killing OF 
the Rhino 


404 


From Africa to the Far East, this prverful but 
vulrroble behemoth is: rapidly disappeoring. 
Conservationst Esmond Broadley Martin and 
photovropher fim Brandenburg track the rhino 
from ite shrinking habitat to far-flung market- 


maces that spur its dentise. 


COVER: A miniature model of a bald eagle 
appeurs tn three dimensions in. a hologram pro- 
dured by the American Bonk Note Company. Tye 
image is best viewed under a single light source. 
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mS THE END I never needed the louse 
shampoo, though it was reassuring to have 
it along. The dealer n Hong Kong had in- 
~ sisted it was made especially for Asian lice, 
and at the time it seemed a good investment. 

Noone, infact. knew much about the area | 
planned toexplore. The remote region of cen- 
tral China is still largely closed to foreigners. 
Perhaps partly because of my Chinese ances- 
try, the government hac made an exception— 
orso l thought. Now, in my hotel room in the 
southern city of Kumming, | surveved the 
mountain of food and equipment I had 
brought along for my expedition and won- 
dered if I would get to use it after all. 

[had been in Kunming a week, waiting for 
the jeep and two drivers | had been promised. 
I had laid out my itinerary carefully, includ- 
ing six provinces and two autonomous re- 
sions, the homelands of ten ethnic minorities 
in whom | was especially interested. I the ex- 
pedition should fall through now at the last 
minute, it would mean the end of many years’ 
study and preparation. 
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Sheer drops test the nerves of lumber-truck drivers in the Min Shon range between 


Sichuan and Gansu Provinces. The mountoins were the final hurdle for the Red Army in 
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1935 on its famous Long March. Skirting Nationalist areas, the Communists met peoples 


who sometimes joined them, sometimes fought them, but alweys hod to be reckoned with. 
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Tam what-is known as an overseas Chi- 

nese—one of Chinese origin who lives 
outside the mainiand borders. | was born 
and raised in Hong Kong, graduated with a 
degree in journalism from the University of 
Wisconsin at River Falls, and make my 
home today in Los Angeles. 

During the [970s T lived with my parents 
in Hong Kongand worked asa journalist. In 
19741 had my first opportunity to visit Chi- 
na with a group of other overseas Chinese 
journalists. At that time the People’s Repub- 
lic was still in the grip of the Cultural Reyo- 
lution, and our movements were strictly 
limited. Later, when the Cultural Revolu- 
tion had passed, I made a number of trips to 
more widely traveled areas of the country. 

I was aware that the Chinése authorities 
always saw what I published, but they con- 
tinued to allow me into the country. From 
that l learned a valuable lesson: The govern- 
ment of the People’s Republic of China will 
tolerate honest criticism, but not what it re- 
garcls as prejudice. 

In 1982 [determined to pursue my prima- 
ry interest, the study of national minorities 
within China. The trip would be a difficult 
one, by four-wheel-drive vehicle over rough 
terrain, but the government gave me per- 
mission. Now in Kunming, I began to won- 
tler about that permission—had it been 
canceled, postponed, or just what? 

A knock on the hotel-room door interrupt- 
ed my thoughts. | opened it and found two 
young Chinese who smiled politely. 

“Wong Laos: [Teacher Wong],” one ad- 
dresser] me in reepectf{ul tones, “we are vour 
twodrivers, Zhang Changjiu and Luo Wen- 
cui. The jeep is outside the hotel with spare 
gasoline cans. What are your wishes?” 

My wishes were that we load up and get 
started, Within an hour we were packed and 
on the road in our Chinese-built jeep. The 
date was June 10, 1982, anda long journey 
lay ahead of us. In all we were todrive some 
18,000 kilometers (11,000 miles) through 
Yunnan, Sichuan, Xizang (Tibet), Qinghai, 
Gansu, Guizhou, Hunan, and Guangxi, We 
would visit more than the ten ethnic minor- 
ities originally counted on and I would expe- 
rience some of the rarest moments of my life, 

Of China’s population of more than one 
billion, 93 percent is Han Chinese. The Han 


,T THE PEOPLE'S REPUBLIC of China 


257 


Yul 


ars ann 





Once defamed as the 


! 
DOT as OF PLP recon 
= ] " i Ly 
Lil CLEP t Fy u i I Fil 1 
‘ “TT an re . eo fig 
Dine o PLE A 
l | 
! Lig i oadl ! fr be 
1 t 
rt Ft i a 
i Livt If Prully I 1 ie LI 
A 
Li i 
a a #8 Fr i ? 
i! pviche? £oC ut! I 
1 [ #| 
| mre if i i 
ee 7 i ] 
uf I nl oshed eti 
i 1 
Pops - fo Feeeicr Tor orth i 
? bop i 1 ie ni iJ r F 
Lia bbe PL id Lt 
VE t | r Li! I | I F af 
Ll ai [ ree | l i it al aie - 
i | i 
Onmiriie Terr snk rol 
| i 
ji rit Lil I ar Li i 
| we i LMP lo | 
| E i. a 
y i an | 1 
bOI Le LS CLP 
try pad Lut ro MLVe i i i 
. . Prey . . 
til Gf PNnoOTIoGSS fire & 
I. . — OF ns —— 2 ee . 
WDTOUpS, BEQnng a spinning 
L I | er ick eee 
Whee, er air wrapped 
z Ls at ce = j —— 
l bal b Fea rae 1 Lei fal Le 
mt r Went i 
i Eris rl tie [tt 
j d I ft lL. ae u i = 
LET fl I Pid Fj 
cl Peas fia (heft). fi 
PLEC PRET Rte be ne phi FILLET 
| a Fe | ] 
fic avers oF OO LiSes errloe ! 


| Het (Black) Miao (below, far 


right). While tats group refers 1 


ress (above right) of i 


’ 
eee a int See 
WOT MACURA Cle Tarra Vel 


below right) of phi 


L 
Solors. Muslims who fi 





emerged as the rulers of China's fecdelineg 
Lot 
name in the third century 8#.C. along the ¥Yel- 
low River. Thowrh invaded by the Mongols 
and ruled by their khans between A.D. 1260 
the Han Empire gracually ex- 
iboring peoples, the forerun- 
Were 


empire by establishing a dynasty of 


And Loos, 
nanced. Nei 
ners of today’s “national minorities,” 
peacefully assimilated, were conquered, or 
withdrew to remote wreas to retain their in- 
dependence 





HES the Communist Chinese 
came to power tin 1949, they prom- 





iced the national minoritics a mea- 
cure of mutonom assistance if 
maintaining their languaces and cultural 
hentities 

Today China's 53 national minorities to- 
tal some 67 million people. The purpose of 
my trip was to see how some of these minor- 
ities had fared over the pass three decarcles 
how they ive, 
what the future holds for them 

We began with the people known-as Vi, 
some of whem live in the Daliang shan. or 
‘creat cool mountam” region, three days’ 
journey north of Kunming. Here in 1908 
John Weston Brooke, a former British cav- 
alry officer and a fellow of the Koval Geo- 
wae killed by the local 
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graphical Society 
inhabitants. 
730,000 and belong to the larger group of 





five million ¥t scattered over aowider area 

Hrooke + remams were rantomed only 
with the help. of 
others of his expedition dared not try to pen 
elrate the 41's mountain fastness. Even dur: 
Ing the early vears of the People’s Republic, 
anvone entering these regions dic so at hr 
perl, though the Vinow admit outsiders 

At Sinmuba, in the heart of the Dalrang 
Shan area, | came across a man in his mid- 
605 named Halakuka, returning home from 
the Sunday market. Halakuka invited me to 
visit his house, a rare opportunity I quickly 
accepled. After hiking for half an hour 


through SOM i ultivated fie ds 


native intermediaries— 





is of corn ane 
potatoes, we arrived at bialakuka’s home 
among the fills 

squatting outside the thatch-roofed 
house, we began to chat. Until as-recently as 
the late £950s, [learned the Yimaintaineda 
rigid hierarchical slave society, The society 
wit divided into four distinct levels, At the 
top were the Nuo-nuc—sometimes called 
Black Rone —who were the nobles, Next 
came (he Qunuo, or commoners, and next 
the Aja. or so-called tributary slaves, who 
lived outside the nobles’ households. Final- 
ly, at the bottom, were the Vax, or house 
slaves, who were forced to live with their 
noble masters 

“T was lucky,” Halakuka explained. “I 
Wat a tributary slave and couls 








live s¢pa- 


rately. My biegest aspiration was not to 


Four for the road pitch 
camp df 3,250 meters. (10,670 
feet} in. southeast Tibet: the 
author, second from left; to 
his right, assistant Chen 
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government-csasisnied 
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E 
drive jeep started the first 
day out of Kunming, We 
corried spare parts that even 
included a clutch—which we 


evemtiilly needed 
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be free—that was oul of the question— 
but to own a few slaves of my own. Such 
were the wishes of most people in my class." 

In 1955 the first ganbu, or Communist 
cadres from Beijing, appeared in the Da- 
liang Shan. “In the beginning,” Halakuka 
said, ‘everyone was skeptical and refused to 
believe the ganbu's promises to end slavery. 
But then afew who dared to run away from 
their masters were protected by the ganbu 
and allowed to start new lives. Word got 
around, andeventually we all became free.” 

The development brought Halakuka not 
only freedom but also new responsibility. 
Today at 65 he is in charge of his communi- 
ty"s grain storage bins. 


T ROM the Daliang Shan, we made our 
way north to Chengdu, the provincial 


capital of Sichuan. The city lay under a 
cunopy of hot, humid air and was surround- 
ed by a golden fringe of rice fields. Every- 
where the markets were crowded with 
people and produce, the latter raised in local 
farmers’ private plots during spare time out- 
side their required work for their com- 
munes. Such open-air free markets give 
farmers additional income beyond their 
shure of proceeds from their communes, Un- 
der the more relayed economic policy forthe 
countryside, rural Chinese are inmany ways 
better off than their city counterparts, 

Some 200 kilometers southwest of 
Chenedu les Kaneding, whose name in the 
old days was Ta-tsten-lu—titerally “arrow- 
tempering furnace,” The term ts popularity 
beheved to have originated in the third cen- 
tury AlD., when the celebrated military 
strategist Zhuge Liang of the Eastern Han 
Dynasty ordered that his army's iron arrow- 
heads be forged here. 

Inthe past, Raneding was considered the 
gateway from China into Tibet, Most trade 
between the Han Chinese and the Tibetans 
Was transacted here. The Chinese metr- 
chants bought silver, herbs, musk, or furs 
from Tibetan traders, who purchased tea 
and small items such as needles and pins. 

Standing 4,115 meters(13,500 feet) above 
sea level, Kangding is ringed by snow-clad 
mountains in a valley where the Zheduo 
River thunders through. As one of many 
methods of disposing of the dead, townspeo- 
ple often dump corpses into the Zheduo. 


Peoples of China's Far Provinces 


This is called “water burial.” Another meth- 
od is known as “sky burial.” This involves 
cutting up the body and feeding the pieces to 
the vultures. Tibetans believe that as the 
vultures finish feeding and take flight, they 
carry the spirit of the deceased heavenward. 

Cremation, or “fire burial," isrestricted to 
the wealthy. Simple interment, or “earth 
burial," is favored by Han Chinese and Ti- 
betans who have assimilated Chinese cul- 
ture. Finally, there is the technique of 
embalming and mummifving the body, a 
practice reserved for Buddhist saints. 

At Kangding I heard the first of many 
explanations of why Tibetans refrain from 
eating fish, When bodies are dumped into 
rivers, they are usually eaten by fish. The 
fish are thus contaminated and unfit to eat. 
Later, on the northern Tibetan Plateau, 1 
heard another explanation: Fish live in wa- 
ter and do not compete with people, so one 
should not kill them. Soll another version in 
Qinghai holds that the taboois a merciful act 
of Lamaism toward fish, which carry so 
many tees inside their bodies. The most-bi- 
zarre explanation of all came from southern 
Gansu, where I was told that since a fish has 
no tongue, it cannot gossip, Because Tibet- 
ans consider gossiping a cardinal sin, they 
thus reward the Ash for its virtue. 


“INCE ] was about to enter an area in- 
™™, habited by Tibetan nomads, the man- 

# agerof my hotelin Kangding gave mea 
short course in Tibetan etiquette. 

“The nomads,” he began, “are most hos- 
nitable. They will offer any passerby food 
and drink. Refusal implies that the offering 
is not good enough. So when you are given 
food, whether it is palatable or not, make 
sure you eat a full portion. 

“Tibetan gestures are different from 
ours,” the manager continued, “When ad- 
dressing vou for the first time, a Tibetan 
may stick out his longue at you and show his 
open palms at waist level. This is an ancient 
and very courteous form of Tibetan greet- 
ing; The outstretched hands show that no 
weapon is hidden, and thus no harm 1s In- 
tended. The display of the tongue dates back 
to an old superstition that one who poisons 
others has a black tongue.” 

Driving northwest from Kangding, 
we climbed steeply among breathtaking 


291 








snow-clad mountains that seemed to contin- 
ue forever. Laboring in low gear, the jeep 
crawled ever higher through a series of 
switchbacks ancl hairpin turns. We set out 
amid pines and birches, which gradually 
gave way to junipers and rhododendrons. 
Beyond 4,000 meters (13,000 feet) above sea 
level the trees ended and there were only low 
shrubs, grasses, and a profusion of blue and 
yellow poppies. The latter were to become 
our instant altimeter: Whenever we were 
climbing and came upon the poppies, we 
knew we had reached the 4,(4-meter level. 


EAR THE TOWN of Luhuo we 
staved for two days with five Tibet- 
| Wo an vak herders from a local com- 
mune. Among the five was a 23-vear-old 
named Bobolanga, who always wore a 
emile. Bobolanga had spent three vears in 
the Chinese People’s Liberation Army and 
spoke Putonghua, or Mandarin Chinese, 
which is understood by many Han and mi- 
nority groups alike, 

I spent lone hours with Bobolangaand his 
companions, drinking tea in their tent. Tea 
is indispensable to Tibetans. They are so.ad- 
dicted toit that both the Chinese and British 
ence thowzht that by controlling the tea 
trade in Tibet they could subdue the Tibet- 
ans. They were wrong, but tea is nonethe- 
less an integral part of Tibetan lite. 

Entering a Tibetan tent puts one’s senses 
to a most severe test, Smoke from the fur- 
nace fueled by vak dung saturates the entire 
living space and brings tears to unseasoned 
eves. Yak butter, with its pungent odor, 15 
sliced and then mixed with salt and boiling 
ita ina wooden cylinder. The mixture is 
poured into wooden bowls and offered to the 
visitor, serving after serving 

Besides consuming buttered tea and 
spending long hours talking, my new trends 
and I developed a keen mutual interest in 
one another's objects of daily use. Much to 
the Tibetans’ astonishment, our tents went 
up within minutes, while theirs took a good 
half day to pitch. Bobolanga showed great 
curiosity in my mountain stove, which 
burned a variety of fuels from gasoline and 
diesel to kerosene or ofl, Accustomed to the 
yak-hice bellows he used to fan his fire, he 
always wondered where | hid wry bellows 

In the evening our Tibetan friends 
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west 


rounded up their 200-vaks and drove them to 
camp with much hissing and occasional rock 
throwing. The calves were separated from 
their mothers, and Bobolanga and his cal- 
leacues began milking the cows. Streams of 
rich, yellowish fluid spurted into wooden 
buckets, with vak hairs mixed in as unin- 
tentional ingredients. Bobolanga and his 
fnends milked the cows so enthusiastically 
that I was afraid litthe would be left for the 
calves. Bobolanga put my mind at ease. 
“There are four teats to each cow,” he said. 
“We milk only three 
and leave the fourth for 
the calves. They never 
complain.” 


FTER two days we 
lett the nomads 
and heared 
taward Lhasa. 
The usual run between 
Chengdu and the Ti- 
betan capital takes a 
fortnight for a truck 
driver. Chinese Army 
outposts offering heat- 
ed rooms and hot sup- 
pers are stationed at 
Tt} kilometer intervals, 
and we took full acvan- 
tave of the service. 

At Maniganggo the 
road «6 divides, The 
northern route leads to 
Qinghai Province and 
the other to eastern Ti- 





Planting on a slant, 
maderm Yt formers 
(facing page) in 
Sichuan have 
abandoned slash- 
and-burn methods— 
along with slavery. 


bet. By the time we 
made it up the pass, 
4,600-meter-high Cho 


Unmarried giris still 
fovor a headdress of 
rolled fabric (above), 


La, our jeep had over- 
heated four times, and each time we had to 
stop and pour in glacial water from streams 
along the road. During one of these refillings 
of the radiator, the boiling water spouted 
out and some drops hit my face. Instead of 
being scalded, I found the water tempera- 
ture to be surprisingly low, I recalled then 
that at such great height water boils at a 
much lower temperature. From then on, 
whenever we heard the radiator fizzing, we 
took our time refilling it. 

Two weeks after leaving Chengdu, 
Zhang and Luo and J arrived in Lhasa. For 
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centuries this was the legendary goal of 
Western explorers. [tis only within the past 
few Vears that the city has become accessible 
to Western tourists.“ Even at that, the price 
is hich: Western visitors to this sacred city 
are automatically booked into the: best 
ruesthouse, whichis located on the outskirts 
of Lhasa and costs 290 yuan (S145 UC. 8.) per 
person per day. The mext best—Number 
One Hostel in the heart of town—costs just 
three yuan, or $1.50, a day. My drivers, 
“Zhang and Luo, and opted forthe less tuxu- 
rious accommodations. 

At Number One Hostel tickets for meals 
and showers are sold daily at fixed hours 
The showers, boasting solar heating, were 
set in another building, painted a romantic 
pink—wunusual Indeed for China. 

For four days [ tried in vain to take a 
shower Within the prescribed two hours of 





(retting there, or not: Trucks bog down 
ind horrendous quagmire on a detour 


from a stretch of road bemg paved 
between Lhasa, Tibet's capital, and 
Colmudin QGinghat Province (right) 
Here at some 4,500 meters (15,000 feet), 
nermafrost blocks drainuge, The author 
wins told of 1,800 tured venicles in this 
sea of mud and another nearby 
“Ambition os high os the clouds," 
reads the bunrier of SAt Zhoo-ming, 
25, ofa bike tip to all 26 matniond 
bapitals within a year, Phat young 
neople heave Come ond approval for such 
Mdventiuires isd sien of a chonging Ching 
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the afternoon. Each time, however, I was 
told that the water was not hot enough. That 
seemed odd since, as it happens, Lhasa is 
Enown as “sun city,” because the sun shines 
there 3,000 hours & vear—an average of 

nore than eight hours a-day. The last day | 
was in Lhasa I finally succeeded in corner- 
ing the manager as he walked into the bath- 
house. [was the appointed time for showers 
and |refused to be denied. Towel and soap 
in hand, I strodeinto the building behind the 
manager and found many of the hotel staff 
soaking in tubs or leisurely taking showers 
The water was deliciously hot. 

Every day I spent hours walking the 
streets of Lhasa, watching the Tibetans liv- 
ing under the shaclow of the fortress-like 
palace known. as the Potala. In the evening 


"S00 “In Long-Forbidden Tibet," bw Fred Ward, in 
the February 1980 NATION AL (;EGGRAPHIC 





hundreds upon hundreds of Tibetans 
walked aroun ad the great Jokhang Temple 
Ina clockwise direction, spinning prayer 
wheels or humming the sa ap were: “CJ 
Want Padme Aum—Hail ti : Jewel in 
the Lotus 
Historically the people of Libet enjoyed 
not only cultural and religious freedom but 
political Following the 
collapse of Nationalist Chinese power on the 
mainiand in 1949, the Communists moved 
into Tibet and reasserted Chinas age-old 
claim t atthe lérritory ii DPesentanves of the 
5 Dalat Lama, 
people of Tibet, stgnecd an agreement with 
the Communist ( iroviding for self 
rovernment bul allowing Beijing jurisdic- 
tion over all military 
Whatever the merits of the 
Failed to solve China's and 
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nauses., Luo took over the wheel, and we north, c EADIE: higher ane! hiegher until we 
rushed Ahang to the nearest hospital, atthe arrived at Tanggula Pass—at 5,300 meters 
it Naggu, 10D kvlometers awa i] | 


? 388 feet) the highest point we were to 
There we learned from a Tibetan doctor reach during our expedition Nearby, amid 
that mountain sickness, caused by insuffi- these spectacular mountains, lies the source 
cient OxVviee en, i common among drivers of the vangian, wei Hh flows 6,380 kilome 
alone the Liasa-(solmud road. When their  ters(3,960mi sea, third longest riv- 
trucks are stuck at such high elevation, the er in the world ‘Brom here we had 
drivers stram themselvesinfreeinethevehe kilometers to go before we reached Golmud, 
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sickness or cause Peete es or both. Un- world to what were merely the caves. 
fortunately Zhang had contracted both ail- Over the next day ortwo we saw many an- 
ments, and the doctor was not hopeful telopes, afew wolves, and alotofemptiness 
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UT MIRACULOUSLY Zhang began — this stretch of road save occasional highway 
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and, sleep in the vehicle without supper. 

Next morning I walked to the nearest 
road construction station, four kilometers 
away. There the supervisor dispatched a 
huge tractor that easily towed us out. 

During my ride on the tractor T talked 
with the driver, a soldier in the People’s Lib- 
eration Army, which isimproving and pav- 
ing the road. “Outsiders spend one winter 
here," he told me, “and they find even that 
too much to bear. But we on the road crew 
spend we winters each vear.” 1 looked puz- 
‘led and he explained. 

“During winter months all road construc- 
tion stops, and wedescend toGolmud. Even 
at that-elevation, the winter is brutal. Then 
during summer we come back up here. 
Working out in the open at nearly 5,000 
meters, we are exposed to a second, equally 
severe ‘winter.’ ” 


‘SN JULY 12 we drove our mud- 
| stained jeep at last into Golmud, 


Qinghai Province’s second largest 
city, after Xining, the capital. Here, on the 
southern edge of the Qaidam Basin, standsa 
modern oasis and a transportation center 
commanding traffic into Trbet from the 
notth. The railroad from China proper ends 
here, but one day it may be extended to Lha- 
sa. Looking at the string of military and ci- 
vilian truck convoys being readied for the 
strenuous journey south toward Lhasa, I re- 
flected that Golmud owes its very existence 
to Tibet. The south side of the city seems one 
vast motor pool. Gasoline tanker trucks 
form their own convovs, for approximately 
one out of every seven trucks on this road 
carries fuel for the other six. 

From Golmud we drove east through the 
Qaidam Basin toward Mining. After the 
snows of high Tibet, the desert was a wel- 
come change. 

On the way to Mining we stopped briefly 
at Qinghai Hu, the largest lake in China: 
In the middle of the lake les a tiny island 
once occupied by a Tibetan monastery. 
Songs of the children of Xining used to re- 
count how in winter the lamas walked 
across the frozen surface of the lake to town 
to sell their hanctmare goods and buy daily 
necessities. 

Asspringapproached, the lamas sighed in 
rriefasthe city merchants, who were mostly 
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Muslims, raised the priceson their merchan- 
dise. Thev knew that the lamas, who were 


too frugal to purchase boats, had tostock up 


for summer and rush back-to their island be- 
fore the ice thawed. 

Although Muslim peoples migrated cen- 
turies ago from Central Asia to Tibet, reli- 
gious differences between them and the 
Buddhist Tibetans sometimes led to dis- 
trust, No area was forbidden to Mushms in 
Tibet, but none of them would ever enter a 
lamasery, By the same token, no Tibetan 
would enter a mosque, for Tibetans believed 
that the Muslims deliberately buried Tibet- 
an holy books under the thresholds of their 
mosques so that visiting Tibetans would in- 
advertently sin by treading there, 

Pausing briefly in Xining, we continued 
toward Huzhu, 45 kilometers northeast. 
Here stands the seat of government of an 
ethnic minority known as the Tu. 

A local government jeep was waiting for 
us on the road between Mining and Huzhu. | 
was invited to ride in the official vehicle 
while Luo followed in our jeep. After a short 
drive we reached the village of Dazhang. As 
we neared the outskirts, I could see that the 
entire village had turned out. People in 
bright costumes lined both sides of the road, 
swarming around us as the jeep stopped. As 
I stepped down, I was offered “wine"—a 
barley liquer—by two village elders and was 
obliged to drink three glassfuls in succes- 
sion. As it turned out, this feat was to be re- 
peated many times before the day was over. 

Atnoon we were invited toa private home 
for lunch and were seated on a bed beside a 
low central table. To the accompaniment of 
many songs we were served several dishes, 
inclucling a ceremonial one, a wooden bow! 
of tsamba, or parched barley, on top of 
which was a pat of butter sculptured in a 
three-legged symbol representing carth, 
sun, anc moon. This was a reminder to the 
Tu that they had once led the life of nomads, 
roaming the earth under the sun anc moon 
and eating tsamba, 

From a Tu official, Li Yandai, I learned 
that there are only 160,000 Tuin all China— 
47,000 of them in the Dazhang area, I -won- 
dered if one reason for the small population 
figure might have been the Tu practice of 
daitiantow. Under this custom, if a girl was 
not betrothed by the age of 15, her parents 
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would “marry her to heaven,” checlaring her 
no longer eligihle for traditional marriage 
But Pdiscovered that these “heaven-bound” 
auehters often raised families outside mar- 
riage, apparently with social approval 
[was much moved by the charm and hos- 
nitality of the Tu people. As [took my leave, 
I was careful to observe their custom of of- 
fering three servings of wine lO Mmy gracious 
hosts. Though it was their own wme | was 
offering, they seemed nonetheless apprecin- 
tive. Men. women, and children all gath- 
credtosee us off. Asour jeep left the village, 
utarewell song followed us down the road 





OME 4800 KILOMETERS 
Dazhant on our route stood the mayes- 
tic lamasery of Labrang in southern 


Gansu Province (page 307). Operated both 


bevaned 


as a religious center and AS an institute af 
hicher learning, Labrang boasted an aver- 
are of 3.000 teculty and students from the 
monastery's founding in 1709 until the com- 
ing of Communism in 1949 

Labrang has six colleges—the College of 
Esoteric or Metaphysical Teaching of Bud- 
dhism, the Lower and Higher Colleges of 
Theology, the College of the Wheel of Time, 
the College of Medicine, and the College of 
Astronomy. The College of Esoteric Teach- 
ing, largest of the six, once enrolled 2,500 
monks, Completion of all its courses can eas- 
lv take as long as 15 years. The college con- 
fers the Tibetan equivalents of bachelor’s, 
masters, anc doctoral degrees 

The interiors of Labrang's major temples 
were both luxurious and well preserved, 
contradicting reperts that everything had 
been destroved during the Cultural Revolu- 
tion, 1 was fascinated by the lamasery 5 two 
master kitchens, where meals for more than 
4,000 monks were once turned out. Five gi- 
wantic woks, each measuring some three me- 
ters across, were built into each of these 
kitchens—or rather, the kitchens were built 
around the woks 

Wooden buckets for serving the monks 
were neatly lined on shelf after shelf along 
the walls, It was said that in the past these 
buckets served a second, more formidable 
purpose: Every student monk who failed his 
tests in recitation was forced to wearsuch a 
bucket filled with water around his neck, 
and to wear it until he could recite properly. 
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since the government relaxed Its restric- 
tions on relimious practices following the 
Cultural Revolution, there has been astam- 
pede of Tibetans to the celibate life at La- 
brang, Though this should contribute to 
China's population-control program, the 
rovernment has limited enrollment at La- 
brang to no more than 500 monks 

During our expedition I wanted to vis- 
it a few of the sites through which the 





Afirrors of past and future reflect 

from seuthern Gansu. A tiled solar 
reflector focuses the sun & Trays ond 
teapot (facing page) ata wheel-growing 
commune of the Hui, a Muslim 
minority. The innovation botis water in 
20 minutes and burns no precious wood 


in the bargain. A. timeiess street scene in 
Kangle finds a curbside dentist with a 
foot-powered drill advertising paintess 
howth removal under @ canopy propped 
by @ tree trunk. 


Communist Red Army had passed on its his dismased of the bodies when they were 
toric, 10,0040)-kilometer Long Marchin 1934 brought to him. Perhaps too fippantly, | 
and 1945. From Labrang, therefore, Zhang asked how business was 
and Luo and | drove south toward the This 18 not a ‘business but a charitable 
mountain range kKnownas the MinShan,the work," the lamacorrected me. “Whensome- 
last great obstacle facing the Red Army be- one passes away and his family wishes the 
foréitreached VYan‘an, itsrefugein northern bodydisposed of in this mentorious fashion, 
Shaanxi Province [arm here to be of service. ” 

[asked if the government or anvone ¢lse 
HeRAUO, on the way to the Min interfered with his charitable work 


shan, [stopped Dnefly ata Tibetar | have problems,” the lama answered 
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vultures, but unhappily Ido not. So I hired 
an assistant who knows the trick. His calls 
arealways answered, and now we have suc- 
cessful burials once more,” 

As we approached the Min Shan range on 
the northern border of Sichuan Province, I 
was struck by the way Tibetans there carry 
their personal weapons—rifles, pistols, 
swords, and knives—wherever they go. By 
contrast, the Han people walk about on- 
armed. I was told that the Tibetans living 
farther south had been largely disarmed by 
the government as a result of unrest there in 
the late 1920s. Tibetans living to the north, 
having caused the government no head- 
aches, are allowed to retain their weapons, 
which they do with great pride. 


EEP INSIDE THE MIN SHAN, 
home of the giant panda, we visited 


Ya little-known tribe sometimes re- 
ferred to by outsiders as the White Horse 
Tibetans (page 289). The name derives from 
the White Horse Valley, one of the areas 
they inhabit, 

The tribe calls itself the Di people—a 
name that appears in ancient Chinese histor- 
ies, Vet all written records of the Di end 
around the year A-b. 420, more than 15 
centuries ago, 

Though the Di have no written language, 
they enjoy a colorful oral history. Chen 
Yuanguang, a Chinese authority on the Di, 
told me a delightful legend purporting to 
explain the people's habitual singing. 

In ancient times, runs the legend, heaven 
bestowed on humans an abundance of rice 
covering the entire earth like snow. But a 
woman accidentally stepped on some grains 
of rice, thereby offending God. God sent the 
ox to earth to announce His punishment for 
mankind: Each person was to comb his or 
her hair three times a day and eat but one 
meal a dav. 

By mistake the ox ordered combing of the 
hair once a day and eating of three meals a 
day, God was much angered and banished 
the ox to earth to toil and repent. The ox 
begged for mercy. First, he claimed he 
would be fl-treated on earth. God therefore 
gave the ox hornsto defend himself. Second, 
the ox worried about insect bites, (sod gave 
him a tail to drive the insects away. Third, 
the ox was afraid of being punished if he was 


Peoples af China's Far Provinces 


tooversicep. So God asked the people to sing 
tothe ox to keep himawake, To this day, the 
Di always sing whenever they plow the 
fields with their oxen. 


traveled south, following the river 

- called Min Jiang. Along the way every 

Ox We Came across seemed somehow a hit 
special, 

On its upper reaches the Min Jiang is 
spanned by suspension bridges, cantilever 
bridges, and bridges consisting of nothing 
more than.a pair of slender steel cables. At 
one point we stopped to admire the skill of a 
man crossing the river by means of such a 
“bridge.” He was shuttling goods back and 
forth between the two banks, oblivious of 
the foaming torrent below. After much 
coaxing by some of the local residents, I 
agreed to cross over the Min Jiang hanging 
on to this master acrobat. 

There was a cable for each direction, and 
each was slanted down so that gravity did 
most of the work. Starting from the hich end 
of our cable, we pushed off with me clutch- 
ing my companion as we sat on a rope sling 
zuspender from a trolley running along the 
top of the cable. As we slid downward, the 
cable gave off an eerie whistling sound. 

Near the far bank our forward momen- 
tum ceased, and we were suspended in micl- 
air at a dip in the cable caused by our own 
weight. Relinquishing the pulley handle, 
my partner grasped the cable and pulled us 
hand over hand up the last few meters to the 
bank, As my feet touched the earth, I wiped 
my sweating forehead. Had there been any 
other way to make the return crossing, I 
would gladly have accepted it. 

Our next stop was the homeland of asmall 
ethnic minority of some 100,000 people 
known as the Qiang, who live north of 
Chengdu in Sichuan Province. The villages 
of the Qiang resemble fortifications, with 
slender watchtowers that rise as high as 13 
stories, or roughly 30 meters. From a dis- 
tance the towers look like factory smoke- 
stacks, They are usually located at the mast 
stratezic places, on cliffs or precipices with 
the farthest view. The abundance of these 
towers, which today are used mostly for 
grain storage, attests to.a darker period in 
Oiang history. 


Fess WHITE HORSE VALLEY we 
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anc, the 


wheat flowers are blooming in 
the field; my husband is still an infant 


drinking milk, How long will it be before 
he grows up? The leaves shall fall and the 
flowers wilt.” 

The lady invited Zhang and Luo and me 
to her house for lunch. Among other things, 
she server! us tortilla-like bread, a staple 
among the Qiang, called sanchuisanda. The 
term literally means “three blows, three 
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hits.” The bread is made of wheat flour and 
is baked in hot ashes, at the side ofa hire, Al- 
ter 20 minutes out. comes a delicious loaf 
But since the loafis covered with ashes, one 
needs to blow onittwoor three times and pat 
iias well. Hence the unusual name. 

We hoc been on the road nearly three 
months when wecrossed the Yangtze River 
for the last time and approached Yunnan 
Province, where our expedition had started 





Soon we saw our first truck with Yunnan fi- 
cense plates, and Zhang browcht our jeep to 
asvdden halt. He and Luorushecdover tothe 
truck driver to ask for the latest news: from 
home: On August 41—S2 davs and some 
13,000 kilometers (8,000 miles) after we hac 
left Kunming—we entered the city once 
more, Zhang and Luo were home, and I too 
necded a break, to see my family and to plan 
the rest of mv travels in remote areas of Chi- 
na. On the firstof September | said good-bye 
to Ahane and Luo, then flew to Hong Kone 
ioraftew daysto sce my parents and contin- 
wed to my home in Los Angeles 


“HE FOLLOWING MARCH I was 

back in Kunming, making .arrange- 

ments for the final leg of my journey 
Having visited five provinces on the previ- 
ous trip, [ had three more [wanted to see 
Guizhou, Hunan, and Guangxi. For family 
reasons Lue could not join us, so I set out 
with Ahang and & new member of the expe- 
dition, Jin Auezhong, whose family name 
means “gold.” 

Guizhou Province is noted for being one 
of the poorest regions in China. Mention 
Guizhou to almost any Chinese, and he will 
inevitably quote the ancient description of 
the province: “There are not three days of 
clear sky, the land has not three li |1‘/, kilo- 
meters! of flat area, and the people have not 
three taels of silver.” 

The description is unkind, though accu- 
rate in one respect: Gruizhou is an up-and- 
down land. The endless mountaims and 
canyons that divide the province have 
doubtless contributed to its human makeup 
of distinctive ethnic groups, Of these the 
people known as Miao have become almost 
symbolic of Guizhou Province. 

There are an estimated $000,000 Mian in 
China, more than baif of them in Guizhou. 
The Miao, in fact, extend far bevond Chi- 
na's borders, into Laos, Vietnam, and That- 
land, where they were dnven centuries ago 
bv the Han Chinese. In these areas thev refer 
to themselves as Among, though thev are all 
related to the Miso of China. Some anthro- 
nalogists claim there are close to a hundred 
distinctive subgroups of Miao in China 
alone, cach speaking a slightly different clia- 
lect and maintaining its own Lracditions and 
customs 
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Spirited gunfire and blowing of conch 
horns resound in a joyous Tibetan ritual 
colled Planting of the Arrow, performed 
eoch sunumer to invoke. protection of the 
mountain god Ar down each family 
briryzs a loroe decorated staf, tts“ 
The staffs are sanctined fabowe right) 
with smoke from a fre Owrming offerings 
of yok butter and teamba, or pared 
barley. On signal, men implant the stoffs 
Inside-o corral (above), to remam until 
the following year, 

The author spent tee frantic 
predawn fotos looking for the site. 
He found tt “at the end of ao road as 
roWwen asa riverbed and as wide oF a 
wheelborra:, 
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The Miao can be divided into five main 
groups: the Black, Red, White, Blue, and 
Flowery Miao—all designations based on 
traditional costume 


iT ANLONG, in southwestern Guiz- 
hou, Zhangand Jinand ] put up ata 
hostel. Early next merning lour- 
speakers along the streets blared the martial 
tones of the revolutionary march “The East 
Is Red." In the days of the Cultural Revolu- 
tion this was the standard overture and fina- 
le to each workday throughout China. The 
custom ended for the most part in the late 
L970s, save in remote areas of the nation 
where change comes siowly, tf at all 
In other ways, too, Guizhou lags behind 
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the restofChina. When we stopped ata local 
eas station, we saw ao tank truck draiming 
gasoline into a large metaltub, weizhed be- 
fore and after filling to determime how much 





gas had been delivered. Each tubful was 
then piped into the main container above 
ground. The process was repeaied many 
limes over before the truck was emptied 
Though the city of Anlong is made up 
largely of Han Chinese, the surrounding 
countryside is inhabited mainly by Black, or 
Hej, Miao. Among these, one subgroup calls 
itself Mpeo, a term meaning “embroidery, 


probably a reference to the elaborate neecde- 





work-these people Creare 
The Mpeo I saw were all quite well 
dressecl. The men had more or less adopter 
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stanclard Han Chinese dress, with the loose- 
fitting Mao jacket and trousers to match. 
The women’s costumes were predominantly 
black, with purple, brown, and bh 
broiderv—hence the name Black Miao, 

I stopped to talk to one Mpeo lady who 
was walking with her teenage daughter. 
The daughter wore a number of heavy, fine- 
ly engraved silver bands around her neck. 

“Where does all the silver come from?” J 
asked the mother, uncertain whether she 
could understand my dialect. But she re- 
plied in excellent Putonghua, “The neck- 
laces Were handed down in the famuly. 
When my daughter marries, she will take 
them with her..and in turn she will pass them 
down to her own daughters.” 
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] remarked that one did not expect to see 
20 much jewelry in a poor province like 
Guizhou, and the mother seemed surprised. 

“We do not think of such things as 
wealth,” she said, “for we would never con- 
sider selling them. We Miao would rather 
starve than part with such possessions.” 

Llasked if new jewelry wasever made, and 
the lady replied: “A little. If you can prove 
Vou are a member of & minority group, you 
can buy it small amount of precious metal 
such as silver from the governoient for 1s 
yun [39 U. S.| per tael. With that we occa- 
sionally make new jewelry.” 


EFTEN IN OUR TRAVELS through 
Guizhou we would ask how far It 
was to a particular point or to the 

next Village. People would reply interms al 
money, such assankuaiyinad, which means 
three yuan and ten fen—roughly 31,55. We 
finally realized that the figures referred to 
the bus fare to stich places. China's 
bus rates, three vuan can represent half a 
day s }ourney, 

In eastern Guizhou lies the town of 
Chonganiiang, named after the river that 
flows through it. We had not planned on 
stopping there until Ahang noticed two 
strikingly dressed figures down a side alley 
in the town. By now both “hang and Jin 
were well aware of my great interest in mi- 
nority peoples, and they were always on the 
lookout for anything unusual, 

What Zhang har seen was a pair of teen- 
age girls buying vegetables at a street stand. 
Each wore colorful and attractive headgear: 
a batik scarf of blue-and-white design. 
with a carved silver headband around tt 
Each hearidress was crowned witha red top- 
knot, and the entire unit was secured by a 
single carved silver skewer. The girls also 
wore blue apronlike dresses with elaborate 
embroidery 

In Putonghua, T asked the girls their 
nationality. They answered politely that 
they belonged to the Ge people, Until that 
moment | had never cven heard of a Ge 
people among China's minorities, and I 
was frankiy excited 

Myexcitement was short-lived, however, 
for after telling me they lived in the moun- 
tain village of Fengxiang, which means 
‘maple fragrance,” the girls declined to 
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let me accompany them on the seven- 
kilometer trip home, No, they explained, 
it was too far away inside the mountaims 
1 telt desperate, for here were two mem- 
bers of a minority group that was entirely 
new tome, and moreover their appearance 
Was SIMKINg 


Finally one of the gris agreed they would 


ride in our jeep if we would pick up their 
father along the wav, I instantly accepted 





High-wire act withoul a net takes a 
cyclist over the Dadu River on a coble 
bridge in Sichuan Province. He hangs 
from. a traveling pulleys handle, to 
which he has also tied his bike, At the 
low point, he will pull himself up the 
remaining distance with one (7m. 

Above Sichuan’s Min [iang- a group 
of the Qiang minority hews a road out 
of solid rock (factng page! 
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Following a narrow dirt road up & moun 
tainside in our yeep, wi stopped at an old 
echool, where it turned out the girls’ father 
was headmaster. His name was Liao Ruai, 
and he spoke fluent Putonghua, thanks toa 
vear and a half as a student in beijing and 
seven vears duty with the i! 
tion Army in other provinces. He seemed 
renuinely pleased by our visit 

“Ttis of great importance that people trom 
outside should know about us,” Liao said 
‘In wie ae the lor pecple Were 30 little 
known that we were not recognized as a sep- 
arate minority, Instead, we have been clas- 
sified as asubgroupof the Miao, but they are 
an entirely different people 

Paskecd how many Ge there are, and Liao 
inswered, “About 70,000, nearly all of them 
in Guizhou Province and half that number 
In this area. Chur farm commune fas about 
11,000 members and more than 7,000 of 
them are Ge. If you want to find out about 
us, you have come to the right place. Ow 
Village, Fengxiang, with more than 400) 
households, 1 the largest Ge communits 


ELTT Wee 


WANARROW VALLEY at theend of the 
road we finally came to Fenguiang, 2 vil- 
lage of well-ordered, mostly thutch- 
roofed houses. Kids from allover the villaze 
crowded around our jeep and then followed 
us.as Liao led the way throuch-a labyrinth of 
paths to his home. We soon learned it was 
not suthicient to address our new {mene sim 
nly as “Mr. Liao,” for just about the entire 
Village had the same family name 

Liaoand his wile were extremely hospita- 
hlé and insisted that I«tay the night at their 
house. I gladly accepted, and a room was 
orepared for me. Luring the evening mans 
willagers came to visit. Some had round red 
chop marks painted on their taces. They had 
evidently been drinking at a friend's house 
anc the more chops the more evidence that 
their host had been generous 

Since Penexiane has no electricity vet, we 
wed fashlichts and torches as we listened to 
VOLUN TiTls singinit. ax COMPpPAnTed by y CW ole 


men plaving mouth organs fashioned of hol 
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| proverb defines the code of these low bamboo pipes 

nroid riders: “A forse thot will aot carry The next morning. st 6:30] wasawakened 
don uphill i na hore, cid ot min by the sound of a gong and someone shout- 


rho rides his forse downto no ruin.” ire from across the valley. [rushed outol the 
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Gathering of the clans for tr the Aham—plunges from tn 
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house to lind out what was wrone. [The haze 





ense [couldn'tsee bevond a few me: 
ters. Liao followed me out of the house, 
laughing al Ley « One lon 

“Don't worry,” he said. “It's merels 
man im s chiirge of environmental-protection 
propaganda. Until recently too many trees 


Wis =. I 


were being felled in our area, and we all got 
very concerned. Lhe vilhazers met to find 
sme Wav of making evervone aware-of the 
need for r conservation. We decided to put 
someone in charre of announcing the new 
Tree are i ebony icv ina waythatevervone 
would notice. Morning is the most eal ef! 
hme ip the will jor! ant this Way We Can tik 
sure al will pay allention to the mecssare 

From the way the message woke meup, | 
fee] Sure it's getting across 

Alter a dav al Pengxiane We said good- 
bve to Mr. Liadand the villagers, expressing 
a hope that when we next returnes d, the Ge 
peaple would be officially recognized as an 
ethnic minority group on their own, With 
Foveroment recornitign and assistance 
they would have afar better chance of pre 


serving some of their cherished traditions. 





Hb CENTRAL are aye Pires 
of Crunizhou are ENN by the Hei 
Vimeo eisai ‘ar the lar: cite troup 

Miao in the province Ac ording to leE- 
end, the first Muao came trom fiangexi- Prov: 
ince to the east, Another aad “plains 
Vh hy the Mian do not have a written 
lanwuage 

Long, long ago, runs the legend, the Miao 
lived in the same aren as the Han (Chinese 
But the Han were too cunning for the Miao, 
en the latter decicted to move aw at T nes 
traveled a preat distance and finally came to 
a broad stretch of water that, as thev bad no 





boats, they were unable to-cress 

At that time, according to the legend. the 
Viiao knew at least some written characters: 
As they stood beside the water pondering 
what todo, they noticed water spiders walk- 
Ing about on the surface. Thi 4 said to them- 
selves, “Uf these little things can walk on the 
water, why con't we?" 

So the Mian tried, withthe result thattheyv 
nearly drowned. In struggling to regain the 
bank they swallowed a lot of water, and 
along with the water they swallowed all the 
written characters they Knew. Since that 








Laughter breaks the pall of a trip te a 
funeral for three Mei Miao; on older 
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day the Miao have been without any written 
language 

Along the roads of central Guizhou, one 
cannot fail to notice a great variety of Hei 
Maan. Every 50 kilometers or 50 we found 
that the women's dress and appearance var- 
ied. There were those with long skirts, those 
with short skirts, hair done in a knot, hair 
done in more claborate coiffure, fabrics of 
chocolate brown, others of dark purple. In 
this same area there are Hei Miao who live 
in the mountains and those who live along 
the rivers. At the town of Shibing we saw 
both groups, beginning with the River 
Hei Miao 

Shibing is the seat of government of Shi- 
bing County, and [ was warmly entertained 
by the county officials. The county chief, 
Luo Guobin, is a Miao, as is his deputy, Li 
AXinvi, The county secretary, Luo Hone- 
xiang, and the security chief, Luo Guochao, 
are also Miao, During my stay at Shibing it 
became obvious that the Miao had a virtual 
monopoly on high office, 

Two rivers, the Oingshui and the 
Wuyang, flow through the county. In these 
two rivers are giant salamanders that weigh 
as much as 30 kilograms, or 66 pounds, 
each. The Chinese and the Miao call these 
huge salamanders wawayu, literally “baby 
fish,” The term derives not from the crea- 
ture’s size hut its appearance, which suppos- 
edly reminds one of an infant. In adattion, 
the salamander has acry like that of a baby. 

The River Hei Miao know a number of 
recipes for turning wWawayu into delicacies. 
While taking a cruise along the Wuyang 
River, we purchased three salamanders, 
each costing five yuan ($2.50) and weighing 
approximately two kilograms. | was told 
that in Guangzhou (Canton), where any ex- 
otic food finds a ready buyer, a salamander 
of such size can bring 25 yuan 

At Pingzhai Commune, a mountain set- 
tlement near Shibing, we were welcomed 
with a formal reception. Young women 
came in their finest embroidered costumes. 
Unmarried girls wore especially lavish en- 
sembles of silver jewelry, adorning them 
from head to waist, Each collection of orna- 
ments must have weighed more than five 
kilograms 

Huge pans of sticky rice were served to 
the guests. This ceremonial dish 1s called 
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National treasure, one of Chino’s 
largest woterfolls (facing page) 
coscodes 67 meters (220 feet): Named 
Huangeuoshu, “yellow fruit tree,” for the 
jronges of Guizhou Province, it isa 
major tourist attraction..A highschool in 
inadiocent villoge of the Bouyel, a 2.1 
million minority whose fashionable 
matrons partially: shove their herds 
(below), now mars the dest wiew, 
Mindful of Bowvel influence, officials 

dia re fiotT Tove the SIrieciureé. 





simeifan—"'sisters 
closeness of two sisters sticking together 
Part of the rice was dyed yellow, the other 
part was natural color. The yellow dye was 
said to keep the “little demons,” or mischic- 
vous gods, from recognizing that it was rice 
and whisking itaway to satisfy their hunger 


rice’ —signifying. the 


HE MIAO are an exceptionally musi- 
cal people. Inthe evening I went to the 
main square of the commune, where 
young men and women meet after dark to 
sing songs of courtship to one another. Miao 
songsare distinguished by their simplicity of 
tone and their changeable lyrics. The melo- 
dies are few in number, and the words are 
composed extemporancously to sult any oc- 
casion. The directness of expression and sin- 
cerity of thought make most of the songs 
beautiful in their innocence. 

Traditionally the Miao have been exceed- 
ingly superstitious, with strong beltefs in 
both spirits and demons. The former they 
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layvthe happy couple maynotevenconverse herself as a regular member of the family 
TILE iti 1 let alone cohabit, Che bride comes 

LO Lhe croom § Nea Pras ea PUES ANG Sleeps Cl- : hs [- | iF TH - Wie S| pe [Ai tiling 
ther with the groom's sister or alone. Aftera events observed by the Hei Miao is 
few days she returns to her parents’ home the Dragon Boat Festival (follow- 
Only occasionally—usually during harvest ing pages). It takes place every Vear along 
time—does the groom send for his bride to the (ingshu River on the 24th of the fifth 
help with the housework as well asthe har- moon, which falls in June or July. Histor 
vest. She gladly comphes, for only then does ally the festival symbolized the Miao’s 
their real married relationship begin. But prayers for rain, with which the mythical 


even these Visits are of short duration. Alter <erpent & associated LITaeon-prowed 


ufew daysthe bridereturnsoncemoretoher boats, cachdugoutofthree great tree trunks 
at r | el ae = ae. ees here ; 

narents’ home, his back-and-forth rela ind each representing a Village on the Qing- 
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tionship lasts until the first birth occurs chil, are rowed downriver by costumed 


After that the wife takes up permanent resi- oarsmen on a ceremonial Voyage. 
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of red cloth hang from the dragon's horns 
and offerings for the crew of live ducks and 
geese are suspended from its neck at each 
Villas where the bout Stops 

‘ta pesture of great courtesy, part of the 


Drazen Raat Festival was tamed out of sea- 
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son for me, The event drew more than a 
thousand spectators along both banks of the 
QOingshui. Jin and Ahang and I left Shibing 
with a sense of debt doh ‘ofound gratitude 
to the Mian fors ‘ianerroeatlatveculielits 


NW THE SOUTHEASTERN CORNER oi 

Guizhou Province lives another colorful 
~ethnic minority known as the Dong. The 
Dong number roughivy 1.4 million and are 
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larimc=; rain bridges” and “drum tow 
1 - pe 
ers’ (following pages) put the best efforts ol 


the Pan Chinese to shan 

Before returning to KUNMInNg, We stopped 
brieily at tive town of Longe: near the prowin- 
cial border between Guizhou and Guanen! 
ebrate 
dual festivals they call Chunshe and Ghushe, 
meaning respectively Spring Club and Au- 
tumn Club. Spring Club 15 he 
the kitchen god and Autuma Club to bid him 
fare ws tl. People OTe ITT aces within LF 
hundred-kilometer racius of Longe tor the 
two festivals: Dressed in their best cos- 
tumes, the crowds assemble at a fistorn 
L 15 


l 
to shelter users from the elements. The 





Here each year the Dong women 
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wind-and-rain bridge, so called because 


built 
puests spend their entire sad cating and 


it Fi agg PRR porary Stalls set up near Lhe 





brides. Men carry with hen va ally made 
mit eit x TUS W uf Lone by irrels art short 
handles resembling oversize pistols 

Spring and Aestiieer (Clubs date back 


bog 1 


come 2,000 years among the Dong people. 





The festivals are supposed to ensure both a 
good harvest ond a safe year 


1S with fh cLEL such festivals a colorful 


In silversmith masterworks, Rivet 
Hei Mion fold “Sisters-nice ceremcity 
fohotial, swith hive Colors OF sti ey rice 
SVTLDOLLE Le fricmds wi stick together 
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(right), a traditional prover for rain 
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legend goes with Chunshe and Qiushe. In 
ih tC Wes. a 
man by the name of Muarcianiong. He and 
hefs for the king 
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ancient times, say the Dong, 


his good friend were ¢ 
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the best, When Muacianiong was asked, he 


replied Liat salt tasted the best 


ting, the two chefs prepared an ex- 
Aiter lunch the 


rs ae x a ee an | a r Fr 
veryone whith dish had tasted 


The king grew anery and ordered Mua- 
Vinacianione s felhow 
chet felt vervsad, and from then on he putno 


salt in any of the food. Asa result, 





dianlone beheaded 


puests at 


the palace found the food quite tasteless, 


judged Muadianlong 


onthose days, peopie have todrin 


dianlone's execution 
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ind the King Again wae lhe remain- 


upset 


le che ate explained Lihat Since WI Treighe: te 


lone Wasexecuted, he dared notadd any salt 
to the food 

The kine realized then that he had mis 
In his memory the 
kinvorcdered a cla to be Set asicte tor testy als 
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. some sat 
Water: anc, since asword was used for Mua- 
no knives may be wsed 
it table, wowadays the festivals have be- 

me special tomes for feasting and court 
chip among young people 
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China's minorities, like the old bridge, bear the heavier traffic of modern times? 


hizh level of culture and artistic excellence ‘been 40 assimilated into the mainstream of 
amone China's varied minorities, canonly Han culture ie they actually resemble the 
sav that the historic notion of the Han Chi Hen Chinese in appearance. Very little 1s 
nese that these people were barbarians was  leftoftheirown culture save their language 

totally unfounded. Un the return trip to (sreanted that the Chinese government 
Kunming we left Guizhou Province behind seems genuinely concerned over the future 
and entered Guangxi. Atthe scenic ares of oL its minorit peoples, the Preservalion ol 
Ciuilin | again reentered the familiar Han such cultures is still no simple matter in this 
culture, aware that | had siete scratched age of rapid change. Among some of these 
the surface of those equally ancient, and peoples, like the Mulam, the changes are al- 
equally proud, cultures of China's great ready irreversible, How much separate cul- 
family of minoritis tural identity should be compromised for the 

hevornc Guilin, at Luocheng, we passer] sake of modernization? 

brietl, throuch the area ofthe minority Lie Te me this will albw ays et Che LnanSsWwer- 
ple known a4 the Mulam, The Mulam have able question C] 
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=ACH MORNING, in the soft, 


= coral flush of daybreak, a laser 


dawns on Mars. Forty miles 
above frigid deserts of red 
stone and dust, it flares in an 
atmosphere of carbon dioxide. Infrared sun- 
light kindJes in this gas aself-intensifying ra- 
diance that continuously generates as much 
energy asa thousand nuclear reactors. Our 
eyesare blind toit, but from sunrise to sunset 
Mars bathes in dazzling lasershine, 

The red planet may have lased in the sun 
for eons before astronomers identified 1s 
sky-high natural laser in. 1980, The wonder 
isthatitsexistence was unknown for so long. 

In 1898, in The War of the Worlds, H. G, 
Wells scourged earth with Martian invaders 
and a Jaserlike death ray. Pitiless, this 
“chostof a beani of light” blasted brick, fired 
trees, and pierced iron as if it were paper. 

in 1917 Albert Einstein speculated that 
under certain conditions atoms or molecules 
could absorb light or other radiation and 
then be stimulated to shed their borrowed 
energy. In the 1950s Soviet and American 
physicists independently theorized how this 
borrowed energy could be multiplied and re- 
paid with prodigious interest. In 1960 Theo- 
dore H. Maiman invested the glare of a flash 
lamp in a rod of synthetic ruby; from that 
first laser on earth he extorted a burst of 
crimson light so brilliant it outshone the sun. 

More than light bolted from Maiman’s 
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ruby, {ft inspired new lasers, and their 
designs and powers quickly diverged like a 
sunbeam transiting a prism. 

‘Today the spectrum of laser types extends 
from those as large as football fields to others 
tinier than a pinhead. Their light ranges 
from invisible—-ultraviolet and infrared—_ 
through all colors of the rainbow. A few fire 
in pulses lasting but quadrillionths of a sec- 
ond: many could beam steadily for decades. 
Like Wells's ray, some lasers can focus light 
toafine point brightenough to vaporize iron 
orany other earthly material, concentrating 
energy on it a million times faster and more 
intensely than a nuclear blast. Others do not 
emit enough energy to coddle an eve. 

From the first, likely uses for the luser 
have flashed inte people's heads at a large 
fraction of the speed of light. Hundreds of 
ideas have proved better directed than an 
early one—the laser eraser. 

Newspapers and the GEOGRAPHIC use la- 
gers to transfer photographs and maps to 
printing plates, FRI lasers disclose, even 40 
yearsalter, the otherwise undetectable print 
left by a fugitive fingertip. Lasers weld car 
parts, husk peanuts, and cut teeth in saws. 
They also drill holes in baby-bottle nipples. 

Often lasers are the preferred tools of sur- 
geons in the operating room. Holograms— 
laser-light patterns recorded somewhat like 
photographs (pages 364-7 7}—oreate images 
in three dimensions. Underground, glass 


A gathering force of precision and power, lasers are unlocking a technological 
freasure chest for human benefit. To dramatize their multifaceted nature, 

a technician uses: mirrors and a prismike optical device to split the beams of 
krypton and argon lasers inte @ rainbow spectrum, 
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fibers carry laser beams that ¢ach transmit 
hundreds of phone calls. Overhead, lasers 
have tracked volcanic gases, gauged winds 
surrounding- Midwest storms. . .and con- 
firmed the natural laser above Mars, 

That last service of the laser reveals it to 
be something more fundamental than asim- 
ple invention, Thus it promises remarkable 
insights and technologies, Fresh in hand or 
foreseeable by the laser's bright light are: 

« Action views of viruses, enzymes, and 
DNA molecules, encotlers of the genetic 
messages that determine hereditary traits. 
« All but unlimited energy from the forced 
fusion of hydrogen isotopes, in imitation of 
nuclear reactions fueling the sun. 

* Ways to quell cancer and open blocked 
arteries without distressing the body. 

* Means to trace one molecule among tril- 
lions, probe its fastest motions, or coax it to 
tallor-make catalysts and drugs. 

* Faster computers built of smaller circuits, 
including microscopic light switches. 

« And—fear weds hope—arms to war in 
space and blunt nuclear attack-on earth, 

“Don't undervalue the laser,” says John 
Asmus, chief laser scientistat Maxwell Lab- 
oratories in San Dievo, California. “Tt har- 
nesses Hight, a basic form of energy. We 
harnessed energy in another way once, and 
started the industrial revolution.” 


SMUS CITED THIS in his laboratory 
some months ago, to me and to John the 
Baptist. In blessing and asif inthe flesh, 

the martvr was hovering with raised 
right hand justin front ofa laser-illuminated 

photographic plate, Haloed by laser light 
in the darkened laboratory, this vision 
ré-created by a hologram was a three- 
dimensional revelation. 

Asmus had recorded the imagein 1972 in 
Italy, holographing a L5th-century carving 
while consulting on an art-preservation 
project. Now resurrected, the benedictory 
Baptist seemed to sanction Asmus's gospel: 

“People think of the laser as a mere de- 
view, but that’s a narrow perspective. We're 





learning the potential of light from @ pro- 
foundly powerful technology.” 

What makes it so—and lends the laser its 
name—is “light amplification by stimulated 


emission of radiation.” By this means the la- 


ser marshals lichtso compellingly that when 
Einstein penetrated the heart of the matter 
he rejoiced to a friend, “A splendid light has 
dawned on me, ..." 

The physics Einstein found so illumi- 
nating operates daily in the supermarket 
product code scanner. Lf you could view this 
automated checkout's laser, you would see a 
flass tube filled with helium and neon. Its 
ends are sealed by that, parallel mirrors, one 
partially transparent and one fully reflec- 
tive. Centered inside this tube is another; 
pencil slim, itextends intoa metal sleeyve—a 
cathode that raciates electrons when ener- 
gized by electricity, The helium-neon In- 
set—the kind in widest use—might almost 
be part of a neon “No Vacancy" sign 

But “No Vacancy” tno laser, and any re- 
mote likeness pales when an electric current 
triggers the cathode. Aftera pause as brief as 
lightning, it steacily showers electrons into 
the gas-fillect tube. ‘These so excite the heli- 
um atoms sealed within that they smash into 
their neon neighbors, whose own orbiting 
electrons then jump into arrays more com- 
plex and energetic than usual. 

The agitated electrons remain rearranged 
onlyan instant. They begin almost atonce to 
fall back into their old, less energetic order, 
and from cach retreating electron there 
escapes a tiny burst of surplus cnergy—a 
photon, the basic unit of light. 

With no mass but behaving like particles, 
photons tan usin thesun, toast bread, and— 
flooding aimlessly and spontaneously from 
fluorescent signs—pult the rude red glow in 
“No Vacancy.” But many of the laser’s pho- 
tons are trapped between its mirrors, and 
lasing begins as they bounce back and forth 
along the laser's center tube; striking still 
more neon atoms. 

Each of these collisions releases another 
burst of light energy, equal to and in step 


Charge of the “light” brigade, Robert E. Lee, Stonewall Jackson, and Jefferson 
Davis gallop across Stone Mountain, near Atlanta, Georgia, through the magic 
of loser animation. Laser beoms streak above the quidtence in a light show (ike 
those thar have pleased crowds since soon after the invention of lasers in 1960. 
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bigger, an industrial lasercan essily concen Division in La Grange, Uhnois, Ll watched 
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yvorth of industrial goods, Robots use la- 
ser tools and sensors, and, in future fai 
tories, heat, pressure, and other stresses that 
alter laser light’s passage in glass fibers will 
be exploited for remote monitoring of ma 
terials and operations too dangerous for 
workers, human or robo 
To maonitor the shifting earth, geophysi 
) cists bounce uniquely directional laser light 
—— off reflector-bearing satellites, Timing 
—</ light's round trip 
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Crustal Dynamics Project at NASA’s God- 
dard Space Flight Center not far from 
Washington, D. C. This in turn documents 
continental drift. 

Continents raft across earth's hot, plastic 
interior on stiff plates of planetary crust. 
Where these collide, the earth may quake, 
islands emerge, or volcanoes erupt. Moun- 
tains may bulge as one plate dives beneath 
another, to be melted and reappear eons 
hence as new crust, flooring fora rising ridge 
deep in micd-ocean. 

How rapidly does earth spread at its mid- 
ocean seams? What propels the continents 
and subtly deforms them? Where, precisely, 
do the crustal plates abut? 

“Measuring such things exactly is vital," 
says Adelman, “Minute motions inthe earth 
portend vast ones—earthquakes—and ma- 
jor energy and mineral resources lie along 
the boundaries between carth's plates." 

The lasers at Goddard's Optical Research 
Facility ride the American plate. With them 
onamoonless autumn night [keptaneyeout 
for the Laser Geodynamics Satellite. 

LAGEOS orbits more than 3,600 miles 
high, and with 422 recessed reflectors it re- 
sembles a silvery, dimpled beach ball. Far 
beyond my view from inside a portable ob- 
servatory, LAGEOS was in the Little Dip- 
per when intercepted by the first pulses of 
the observatory’s neodymium-YVAG laser. 

The laser’s usual infrared radiation had 
been shifted, for less atmospheric absorp- 
tion, to visible green light. Focused and 
fired at ten pulses per second through a tele- 
scope, it flickered hypnotically inside the 
observatory dome, but shot starward in an 
iusory solid beam, an emerald pointer 
aimed so true that no eye could be blind toits 
peremptory guidance: “Look, there!” 

Each pulse was triggered and timed by an 
atomic clock, synchronized with others at 
laser trackers in Germany, Japan, Austra- 
lia... .. Round the world that night, lasers 
waited to wink:at LAGEOS, 

Little of their light returns to telescope re- 
ceivers from the satellite. After filters screen 
out starlight and the sunlight reflected by 
LAGEOS, the echo of a laser-ranging pulse 
may be only a solitary photon. 

The U.S. Geological Survey and other 
federal agencies have more light to work 
with, ranging to closer targets in tests of 





Lasers—"A Splendid Light” 


airborne lasers, These profile terrain too 
rugged for ground surveys and chart coastal 
waters more cheaply than ships. 


OMETIMES remote sensing by laser 
more resembles chemistry than car- 
tography. The purity of laser light en- 
ables it to seek and sense, from miles 
away, airborne atoms and molecules of pes- 
ticides, nerve gases, power-plant pollut- 
ants, and leaking natural gas. 

Each substance adrift in our atmosphere 
(and oceans) uniquely identifies itself by ab- 
sorbing or reflectinglight of a distinct wave- 
length. The purer the searching light, the 
surér its discovery of asuspect substance, be 
it dust or water vapor, ozone or oxygen. 

Directed at oxygen molecules, such light 
detection and ranging, or LIDAR, reveals 
atmospheric pressure and temperature. 
Thus the laser promises routine and precise 
meteorological readings m parts of the globe 
and the atmosphere—the oceans and the jet 
strerm—where weather brews and moves 
beyond easy and constant watch. A future 
space shuttle will survey atmospheric pres- 
sure at cloud tops by laser, and ultimately 
lasers on satellites may make even 30-iay 
weather forecasts accurate and detailed. 

Looking ahead to other advances, scien- 
tists foresee a trio of lasers with great prom- 
ise—for chemical production, military 
applications, and biological research. 

University of Ulinois physicist Keith 
Bover attends to “free-electron” tasers. 
They draw their energy from high-speed 
streams of electrons not bound to the atoms 
or molecules of a lasing dye, gas, or crystal, 

Generating free electrons for such lasers 
takes costly, complex equipment, Out- 
weighing this, however, is the prospect that 
free-electron lasers will be tunable over the 
broadest range of radiation yet—from 
microwaves to the far ultraviolet, a million- 
fold difference in wavelength from longest 
to shortest, Future versions may be tuned, 
like radios, by spinning a dial. 

“This flexible laser opens fundamentally 
new ways to do things,” Boyer told me. “It 
moves chemistry, for instance, beyond the 
technology of fire and heat." 

In the laboratory laser light already pro- 
duces some catalysts—chemical additives 
thatspeedupa (Continued on page 348) 
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The X-ray laser is attractive for the ener- 
gv of the pulse it would fire, At peak energy, 
this pulse would shatter a missile with ut- 
most vidlence, Contemplating it, physicists 
speak lamely of “explosive disassembly," 
their tongues tied not by jargon but by gov- 
@minent secrecy. 

Equally important, the short wavelength 
of X rays—down to the scale of the smallest 
atom—permits them to scatter tellingly 
from many things of such scale or larger. 
Moderated X-ray laser pulses would behave 
as do the ripples lapping a beach, which re- 
veal by how they spread out—or diffract— 
the size and shape of seashells they wash 
against. 

Whether for destruction or detection, an 
X-ray laser would nted pumping by an 
energy source of extremely high intensity. 
To little avail so far, Lowell Wood uses 
20-trilion-watt Novette, a laser whose 
heart is a stack of glass disks impregnated 
with neodymium. Hut nuclear blasts have 
reportedly succeeded in underground laser 
weapon tésts conceived at Livermore. Cr, 
anexcimer laser might punip the X-ray ver- 
sion, jolting it with one trillion watts of pow- 
er delivered in one-trillionth of a second. 

At suitable intensities an X-ray laser's 
swift pulses would be a boon to biologists. 
Typical X-ray diffraction studies are so slow 
that they capture only relatively static bio- 
lowical details: But the X-ray laser could 
catch a DNA molecule, enzymeé, or virus in 
action, or “snapshoot" a living cell. As well, 
the coherent radiation of an X-ray laser 
eculd record holograms, to render dynamic 
views in three dimensions, 

X-ray lasers could revolutionize our view 
of the world. To be able to see the dynamics 
of life in finest detail and inthree dimensions 
would be ike removing a blindfold. New 
theories of disease might result, or life- 
Saving drugs: 


OCTORS REACHED EARLY for the 

laser and have notlet goofit since. In- 
deed, their grip has so tightened that 
today the laser treats patients from 
head to toe 

“The number of things medical lnsers can 
do is past imagining,” says Terry Fuller, 
head of the nation’s largest laser-surgery 
research lab at Sinai Hospital of Detroit. 
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There alone last year, surgeons performed 
5,000 operations using lasers. 

In a laser-surgery course in San Francis- 
co, Dr. Michael Edwards of the Untversity 
of California sat me ata binocular micro- 
scope to practice newrosurgery on anesthe- 
tized rats: The light of the argon laser I 
pulsed at them through the microscope in- 
jured the animals much less than if I had 
wielded a scalpel, 

“The laser's precision outstrips our ability 
to exploit it,” Edwards said as I aimed blue- 
green light pulses with the microscope’s joy- 
stick. Laser light excels at surgery because it 
can be matched for specific effect to bocly tis- 
sues of varying sensitivity. 

The intense light I fired, wsing-a foot ped- 
al, severed and cauterized blood vessels but 
sacrificed no other tissues, because only red 
blood cells absorbed it. To vaporize tumors 
or to melt and rebond torn nerves or blood 
vessels, surgeons guided by red helium-neon 
aiming beams use the unseen radiation of 
carbon dioxide lasers. Tissue vanishes be- 
neath itin tiny wisps of smoke. 

In tlecked arteries, buildups of calcium 
and fatty fiber called plaque yield to laser 
light much as do red blood cells. Plaque can 
$0 narrow an artery that blood flow halts, 
resulting in a stroke or heart attack. But 
a laser-beam catheter threaded into an ar- 
tery can truly ream it open; blasting: at 
plaque so precisely that the first man to 
receive this experimental treatment—for 
a blocked leg artery last year at Stanford 
University—went home the next day, with 
only aspirin, 

Doubts remain, however, about such ar- 
terial laser surgery. Further experiments 
must determine laser power levels that least 
risk puncturing an artery or coagulating 
blood intea clot 

Thousands of women have no such reser- 
Vations about gynecological surgery by Ia- 
ser, Because ofit, they are mothers. [met the 
pioneer of laser gynecological surgery, Dr. 
Joseph Bellina, ot his Laser Research Foun- 
dation in New Orleans. 

“Untila few years ago," Bellina told me, 
“an tifected pelvis or perpetual menstrual 
bleeding usually prompted a hysterecto- 
my—sterilization, Laser treatment now 
gives people a chance to have children, by 
preserving internal organs.” 
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Or by reconstructing them, as Il saw Bel- 


lina rebuild the pinhead-size ips of a young 
woman's damaged and blocked Fallopian 
tubes. Using a 
Hunted and scarred stumps into 


delicate “fingers to 


earthy cioxie laser he 





sculpted 
florettes of pink flesh, 
caress the ovaries in search of eg¢es no bigger 
than the smallest grains of sand. Wbcrosur- 
very that might have lasted seven hours took 
hut ome, 


months later 


and the women concerverd 51x 

Toe screen women for cancer ot the cervix, 
Or Leon VW heeless and collearues ai the 
of Rocheale Wedical Center m 
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and analyze them with a unique laser scan- 
ner. Cells whose nuclei fluoresce abnormal 
ly may indicate cancer; they absorb more 
dye and glow brighter in the laser light. This 
Soe also recoenizes when & sample Chet} 
contain tow few cells to reveal cancer reli- 
detected @ariv 


ably—critical because, if 


cervical cancer is nearly always curable 

Cr DALLES 
es in another laser-sensitive dve-—hemato 
peor nhyrin derivative, or HPD Pre aren 
bloc, HPD injected into the 
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laser light can reach and activate it—as in 
the lung by glass fiber, or just under the skin 

cell membranes dissolve. Dozens of can 
cers wilt under such altack, without the 
painful and sometimes disiiguring side ¢F 


fects of chemotherapy and A rays, 


FAOTOUCAEMIST RI chemical 
‘change driven by light—is a common: 
place of nature, Think of sun-tanning 
or of the photosynthesis by which plants 
suntizht to food, or of the chemistry 


any 


COnVEr 
f vision enabling you to read this page 
small wonder that scientists use the laser 
and its licht to study or control these and 
other chemical reactions 

* L_ Asers he i become ubiquitous In &x 
perumental chemistry,” [ was told by Rich- 
ard are, @ preemiment laser chemist ai 
Stanford University, “The very way we do 
research has been changed by the laser. It'sa 
new searchlight revealing things we could 
never before see, make, or Measure.” 

fare Hluores- 
cence, or LIF, an ultrasensitive method of 
detecting chemicals in gases and liquids. 


Tuned to the correct waveleneth, beser lirht 


concerved laser-inducec 


beamed into a solution so deftly elicits the 
dizht signature” of an odd molecule that it 


stands outamonr a quadnllion others. 
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Fusion: ChE HOPE iN —— sce modicatanatyss,"Zare sald, “to deve 


s fe insulin in human serum, for example. With 

binding energy LE We \eeld piobe ‘ood, sweat, aed 

tears—like checking a car's exhaust to learn 

its running condition—and determine a per- 

eons health in time to give him a minor tune- 
Hp, betore he needs a Mia OT overhaul.’ 

At the General Motors Research Labora- 
tories in Warren, Michigan, | found chem- 
ists overhauling theories of combustion, a 
review prompted by laser study of fuels and 
flames, Putting these in the right light may 
cut GM's cost of auto-pollution control— 
more than four billion dollars since 1974 
anil Up winade Lhe eftia beri . of Care nines 

In one GM lab l watched an argon laser 
sense the size and number of soot particles 
forming ins cone of yellow flame. Lnly In 
serscan probe the chemistry ofa flame with- 
out altering it. GM researchers have a 
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moment of extinction, an investigation t 
mirht lead to betler engine designs 

In addition, lasers can reveal moment to 
moment how molecules vibrate, bend, 
twist. and rotate. Such information can im- 
prove the efficiency of chemical reactions, or 
simply clarity them. Many ¢ 
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hemical reaction ohvsical processes 
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ementary steps 


and living cells occur in picoseconds—tril- 
lionths of a second. With ultrashort bursts 


of laser light, these events can be clocked 
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Rochester's fusion laboratory (top). Thé laser stopwatch 


fusion laser at California's Lawrence “It's like having a microscope abie to peer 


Livermore Nattona! Laboratory (left) | into a world of fast events rather than small 


‘for break-even energy, were things,” Shank told me. One event that 





= ir 4 i ” ij Faeriiaiy) ly I ea I | 7 | . = = _— - te 
pa" WET pe ! ey eblades Lette, | rilé puSsiot rhe l 4 Ly - Ls Bie {Ton Pray PEPE tit Lh ere Ee 
oh yt a _ r en | apg ie reed fee's ” [ it _ ig 
ChGnioer, foreground, Cie Teed Peaer irsenide crvstal, a COmMpeotor al st bicon 
yer shell choatters under loser (mec ' 5 " 
‘ak dla rg cater re aoe May of ns the basic material in microelectronic 
(abowe). [he PeSuL0e UTLpLosLon use: eee ; picekes ‘7 ig | 
ar er: ae circuits. By this study, Bell Labs hopes 
The hyde Wotopes, creating a tiny Paar : = 
| ts: | for smaller and faster microcircutts and 
thermonuclear explosion-—the harnessed 
vik bl Pele wiir COMpDULErS 
Fae | i BEES ambi d as 7 : F : 
1 his drive lor more computing power has 
pushed laser photochemistry trom labs into 
f.asers— A Ole andi Lic 435 


[eT eves 





industry. In furnaces where wafers of silicon 
crystal are processed into micracircuits, la- 
ser light beamed into special gases provokes 
chemical reactions that etch silicon with in- 
tricate circuit patterns, or lace it with 
“wires” fartoo fine to see with the naked eve, 


NW ANOTHER FIELD lasers already per- 
form alchemy, the ancient dream of 
transmuting common substances into 

precious ones. By separating different 
atomic forms—orisotopes—ol the samecle- 
ment, lasers can enrich ordinary uranium, 
turning it into valuable fuel for nuclear- 
PoOWer reactors. 

Natural uranium contains chiefly the isa- 
tope U 238 and a scant amount of U 235, 
whose concentration must be raised in ura- 
nium meant fer nuclear fuel. Chemically, 
U 238 and U 233.atomsall but match, so only 
a tiny weight difference allows their separa-~ 
tion by conventional enrichment methods 
that require huge amounts of electricity or 
costly mammoth facilities. 

Far cheaper in energy and money are ln- 
gers that separate isotopes by ionizing U 235 
atoms in vaporized uranium metal for elec- 
tromagnetic collection. A pilot laser isotope- 
separation plant to purify plutonium opens 
in L984, and others to enrich uranium may 
follow in the 1990s. 

Scientists worldwide hope before then to 
show the feasibility of laser fusion—the pro- 
duction of nuclear energy by heating, crush- 
ing, and fusing hydrogen isotopes with laser 
light. A reactor that could fuse atoms rather 
than split them for their energy offers much: 
no risk of explosion, less radioactive waste, 
and the prodigious energy of an abundant 
fuel isotope—deuterium—found in the hy- 
drogen of seawater. 

“Burning a fuel pellet little larger than a 
grain ofsugartrees almostas much energy as 
a ton of explosives,” said Robert McCrary, 
Jr. director of the Laboratory for Laser En- 
ergetics at the University of Rochester. With 
him I wandered a football-field-size build- 
ing. a theht fit for Omega, a neodymium- 
glass laser of 12 trillion watts power. 

Later | watched mirrors split a pulse of 
Omega’s light into 24 beams that entered 
portholes-in a spherical steel target cham- 
ber. In billionths of asecond, they vaporized 
the outer (Continued on page 362) 
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aver of a glass-and-gold pellet filled with New Mexico, other centers of laser-fusion 
deyterium and tritium. Asits hullexploded, research. lenition—a self-sustaining fusion 
the pellet “blasted off" in rocketlike reac- reaction—will likely not be seen Delore 
tion—inward, not outward—tfusing atoms 1987, perhaps first at Livermore 

of fuel atthe pressures and temperatures of a BRevond lie severe engineering challenges, 
star, which it became in miniature, The pel Laser fusion probably won't be commer: 
let had absorbed power 20 times: greate! cialized before the year 2020," McCrory told 


Bae 
than the output of all the nation’s power me, “so, few U.S. firms are investing. We 


jants combined ET Let lose out to the | ADaneSe 

Even mightier than Omega are Novette al 
armore and the carbon aioxide laser An- 
tares at Los Alamos National Laboratory in 


OT JAPAN but the Soviet Union looms 
asthe greatest threat in the field of 


laser Weapons. [or research on speed- 





f-light defense against missiles, 
DoOMOoers, jet highters, and Pround forces, the 
LI. S. last year spent some 450 million dol- 


ars, the Soviet Union perhaps three times 


What the Soviets get for their money is 
ward to say,” Robert Cooper told me in his 
entagon office, where he heads the Defense 
Advanced Research Projects Agency. Much 
a} LS | OONLT 5 Fesea4r| KH Lun ding to sel i 
laser weanons comes from DARPA 
Phe Soviets seem highly interested in la- 
cers. for pround wartare, Cooper contin- 
ued. “And we su eet they have two |nsers 
thle to damage low-orbitine satellites from 
the earth. It would be no surprise uf they put 
a laser weapon in space this decade, but it 
would probably be of little utility,” 

int tests an Ar Force | ur bay cioxici laser 
has downed air-to-air missiles, and the Pen- 
lagon is researching a ballistic-missile ce- 
tense svstem inclucing lasers that might cost 
27 billion dollars by 1989. Yet open ques- 
ons and contrasting claims mark the ce- 
wate about lase WeEADONS hey deliver 
inescapable destruction but must track and 
stay on tarretover hundreds or thousands ol 
miles. Can they? Can lasers be coordinated 
Wilh other WEADORS In defenses of UNnprec 
dented complexity?’ Might lasers slow the 


arms race, orspeed itin new directions? Will 





we amend or abrorvate arms treaties? 
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otont in Afenomonte, Wisconsin, disst-fre of laser battle stations in space. | he Y Ten 


lean rooms protect billions of data pits blunta nuclear attack, he points out. 
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nation and its retaliatory power. By making 
attack jess ikely to succeed, it would lower 
the risk of war and give us incentive to re- 
duce nuclear arms.” 

Edward Teller, kev creator of the hydro- 
gen bomb and prime advocate of a laser 
ballistic-missile defense, agrees with Wal- 
lop’s motives but not his means. 

“Nuclear deterrence is unstable,” he told 
me, “and our one hope to avoid war is de- 
fense, Hut lasers stationed inspace wont fill 
the bill—they must be deploved in great 
numbers at terrible cost and could be de- 
strovedin advance of an attack.” Colleagues 
sav Teller prefers earth-based lasers teamed 
with other weapons, and X-ray lasers ready 
to be rocketed into space at the first alarm. 

Richard Garwin, physicist, collaborator 
with Teller on development of the H-bomb, 
and frequent Pentagon consultant and crit- 
ic, sees the matter quite differently. 

“Earth-based lasers require large space- 
based mirrors, which are vulnerable to at- 
tack,” be said. “And lasers sent inte orbit 
only as enemy missiles lifted off would ar- 
nve in. orbit too late to intercept them at their 
most vulnerable point, Instead, they would 
face a swarm of smaller, more numerous 
warheads.” Proposes Garwin, “We should 
consider a ban on all high-power laser work 
by the Soviet Union and the U.S., except 
that done jointly.” 

How and whether to employ the laser for 
national defense ts perplexing, but there's no 
doubt of its promise for communication and 
computers. Advances in these areas include: 
* Semiconductor lasers, As small as grains 
ofsalt, 400 of these light sources can be diced 
from a sheet of semiconducting crystal the 
size of a telephone push button. These cheap 
and rugged lasers—some with projected 
working lives of 100 yvears—pulse messages 
through the glass fibers of light-weve tele- 
phone links. Heginning in 1988 they will 
transmit calls underseas between the U, 5. 
and Europe. New ones can send the full text 
of the Encyclopaedia Britannica in less than 
two minutes: 

* Integrated optoelectronic circuits. Com- 
hining optics and electronics on a semicon- 
ductor chip, these consist not only of 
transistors and reluted devices, but also of 
tiny lasers, lenses, prisms, light switches, 
and shutters. LOCs could one day switch 
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and steer light signals in an optical computer 


much faster than an electronic computer. 

* Laser videodises. Below its plastic sur- 
face, one of these grooveless platters hides 
billions of pits so tiny that 100 of them could 
fitin the diameter of an eyelash. Encoded by 
the indentations on each side of the platter 
may be music, the text of thousands of 
books, or 54,000 color TV images, decipber- 
able by the laser beam ina videodisc player. 


Tl THE CALIFORNIA Institute of 
Technology in Pasadena, astrophysi- 
cists showed me a laser gravity-wave 
detector, No use of laser light so well 
caps a survey of its significance. 

In 1916 Einstein drew on his theory of rel- 
ativity to predict that movement of mas< 
anywhere in the universe can launch gravity 
waves. They sweep at the speed of light 
across space, rippling it and jiggling any- 
thing they meet. But they are so weak that 
only the mast violent events set off bursts of 
gravity waves we can now hope to detect. 

“If we detect a gravity wave,” said Stan- 
ley Whitcomb, “it will likely be set off in our 
own galaxy, by a supernova—the swift col- 
lapse of the core ofa massive star,” That will 
nso blow off the star's shell in a dense clowed 
of gas, and just as astrophysicists most want 
to study it, the core of the supernova will be 
screened from their telescopes. 

But perhaps not from a laser detector. 
Caltech researchers led by Ronald Drever 
have hung weights as free to move as possi- 
ble at the ends and elbow of an L shape. I 
watched the green beam of an argon laser 
split and dart simultaneously to the encls of 
the detector, where it bounced off mirrors on 
two werghts, to rejoin ina bright spot on the 
mirror of the third weight, at the elbow. A 
gravity wave jiggling these weights would 
put the returning beams out of step, and the 
bright spot would dim or disappear. 

This igele—a motion less than the width 
of an atom's. nucleus—would be momen- 
tous. Laser detectors worldwide would 
trace the gravity wave to tts source and spy 
like a huge new telescope on the final awe- 
some moments of a star, Einstein's insight 
would be proved again, and something of 
the firmament reflected in the laser's light 





will dawn onus like the “splendid light” that 


dawned on him so long ago. a 
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free-oimensional 


=\ke sculpture floating magically in space. 
images emerge fram the glass plate of a hologram—a record 


Barkhout, As viewers change position, they see different perspectives 


of laser-lignt patterns—created by New York artist Rudie 


g| 


and colors. An artist s medium soon after its invention two decades ago 
ly in commerce and industry 


iaser holography is used increasin 





=T WAS A MISTAKE 

—— +=~@isy to make. and sever- 
= al people mace it. Walk- 
> jng the halls of the CBS 
Laboratories in Stamford, Con- 
necticut, you would glance into 
an office and see Hungarian 
Nobel laureate Dennis Gabor 
smiling at vou from behind bis 
desk. You'd smile back and say 
bello. But embarrassment soon 
followed as you realized the 
joke: You had greeted not Dr. 
Gaber but a perfect three- 
dimensional image, floating tn 
space, formed by a hologram! 

By what magic can hologra- 
phy re-create today its impish 
scientist-inventor, who died in 
1979? How doesit perform such 
marvelous services 25 Inspect- 
ing car and airplane parts, 
scanning grocery product codes 
al supermarkets, and aiding 
pilots: Will it lead to three- 
dimensional movies and televi- 
sion? As one of many scientists 
pursuing these questions world- 
wide, I believe we are on the 
threshold of even more remark- 
able advances in this fourth 
decade of holography. 

Gabor developed holography 
in 1947 to improve the electron 
micrascope, which views and 
photographs objects with a 
probing beam of electrons. The 
lenses needed to focus such a 
beam were then so poor that 
Gabor set out to create a way to 
take pictures without lenses, 

Holography works with any 
To es— electron, sound, Or 
light. Toappreciate holography 
with light, recall how a camera 
works. Suppose your picture is 
being taken. The camera film 
records the intensity pattern of 
light scattered from your face. 
But if there is no lens, that 
pattern of scattered light is 
uniform and without details. 
By contrast, the proper lens set 
at the proper distance between 
you and the film casts a sharp 
image of your face onto the 
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film. Thus @ lens focuses light 
fuitterns to match the shane 
of the objects that scatter them 

Gabor's problem was with 
accuracy of focus of his lenses. 
Blurred information seemed to 
be lost completely, but it the chi- 
rection as well as intensity of the 
light could be recorded, re- 
sharpening might be possible, 
“Why not,” he reasoned, “take 
a bad electron picture, but one 
which contains the whole of the 
information, and correct it by 
optical means.” 

The complete light pattern 
represented by this combined 
information about direction 
and intensity is called a wave 
front. When such a wave front 
strikes a glass photographic 
plate or film without an inter- 
vening lens, it creates mo pic- 
ture. But intersectit atthe plate 
ortfiim with osecond set of light 
rave—a reference beam—and 
the wave front can be recorded 
and later reconstructed by the 
proper illumination. Viewing it 
from the correct angle, we can 
use the restored wave front to 
form—with no lens beyond that 
In.oureve—an image in itsorigi- 
nal depth and detail, exactly as 
if a real wave front from a real 
object, scene, or person were 
just then reaching our eves. 

Little wonder that Gabor 
coined the nanve for his uncan- 
ny photographic technique 
from Aoles and gromma, Greek 
for “the whole message” 

Gabor's holography tech- 
niques were rather crude, and 
his experiments went largely 
ignored for some 15 years. But 
the construction in 1960 of the 
laser gave hologram-recording 
methods a sigmificant best. 
In the United States, Emmett 

Dr. H., John Caulfield, -princi- 
pal research scientist at Acrodyne 
Research, Inc, , © also purest curator 
for the exhibition “Holography 
Works,” now at the Museum of Hoe 
lographyin New York City 


Leith and Juris Upatnieks 
uminated o subject with a la- 
ser beam, which then reflected 
to a photographic plate. From 
the first beam they split off 
a sccond, which bounced from 
4 mirror to the plate. Where 
the two beams met on the 
plate, they created interference 
iringes, or patterns, that ap- 
peared to the eve as nothing but 
gray smudges. But from those 
incistinct smudges oa holo- 
traphi¢c tmege could be recon- 
structed. Nearly all scientific 
and industnal holograms are 
made toray in this way, 

Independently, in the Soviet 
Union, Yori Denisyuk pice 
necred a technique that now re- 
cords many display holograms, 
such as those Professor Deni- 
syuk has made of artin the great 
museum: of Lemngrad ane 
Moscow. By means of holowra- 
phy, such art treasures have 
toured the Soviet hinterland, to 
be seen and enjoyed by far more 
people than could crowd into a 
few miljor museums. 

Some holograms bere light 
hut do not re-create an Image: 
these are called holographic op- 
tical elements. Cheap, casily 
shaped, and lighter than. con- 
ventional glass lenses and mir- 
rors, they can: 

* Combine laser hight of varied 
waveleniths for simultaneous 
tranémission of telephone calls 
on one optical fiber, 

¢ Split starlight into @ spec- 
frum, or rainbow of séparate 
colors, to analyze the chemical 
elements in adistant sun, 

* Serve as a helmet visor to 
block out the blinding radiation 
of laser weapons. 

Curiously. abologram allows 
ws to view a recorded scene or 
object from different direc- 
pons. [tis like viewing a three- 
dimensional scene through a 
window: By moving to different 
parts of the window, we see the 
same scene from new angles. So 
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even small fragments of a million copies: Each gleams hologram, Other holographic 
shattered holiogram may let us as brichtly as the master deterrents to fraud are under re- 
see the entire scene that it re- More holo¢ram=s—the logos view for use on U.S, curren ¥ 
cords, theugh only from one of crecit-card companies—are Mass-produced, embossed 
Vantage point DEFINING to appear on tens ol holographic novelty stickers fi 
Rather than breaking up ho- millions of charge plates, lend hilcren ore widely available 
lograms. however, 1fiseasiertoO ing an extra margin of protec (OMEHIMEs PAackuucd With 
mass-produce Lhem from cL MS- hon against counterteiters, Asa GY ana toys. S00n, Possibly Oils 
ter hologram. Indeed, the ho- further safeguard. the credit vear. You Will be able to give 
logram. on the front of this card numbers cannot be altered ind receive holographic ereet- 
tiagayine if one of almost | without delacing the ultra-thin ing cards, Already here—holo 
rranhic pornopraph 
‘wo new holography wses 
are interrelated: forming holo 
trams of things that do not exis 


or perhaps canal exist 


Lam familiar with 4uch 4+n- 


thetic holograms through m 
pyar ee ee Ba ee | | Lone 
the folorram of an iceal stan 


dard and then drawingit witha 

mputer-run “hologram writ 
pt ve obtain a perfect teter- 
ence fenaimet which to compare 
human productions such me 
nant, carefully shaped mirrors 

[t's also possible to computet 


fehnet iti Tl 4 i Taek aan i | rity 15 





Lore di nen sion | | IOFTAM oO 
in énginvering, architectural. 


Rare full-color hologram of chessmen is.¢ tripls = even mecical situation. ‘1 


exposure midde with red, green, ond bliie losers ability to plot. ordraw. such im- 
fabove). Polaroid Corporation's Dr. Stephen ves should lead eventually to 
Renton (below), who created the cheeses hologram three-cliimensional television 

invented the rainbow technique used tn his For all the progress in holog 
‘Crystal Beginning,” [te colors chanze from blue to raphy today, its future looks 
red as 0 Viewer Moves up and dowrt. brighter still, Holograms fo 


nNHSssiVe InioTmMathien SLOTeRPe 


ge holographic films has 
cen invented, ant Professoy 
Denisvuk, still active in Soviet 
hologranhy. mt: faust created 
lovely natural-colo NOHO AME 
perhaps by the year 2000 we 
Wil miov three-dimensional 
Movies and televisiat 
Phese are just a few virtual 
ertainties, There | nit More 


We havent vet seen the whole 





Finding the flaws: 
industrial applications 


SHERLOCA HOLMES ai 
Aives tech, holography fer 

rets out ordinarily invisible 
detis ences In sich H riK ley 7 
as computer disk drives, alr 
cTait and automobile parts, 
tires, Pipes; pressure vessels, 
and even tennis-rackelt handles 

Newport Corporation in 
Fountain Valley, California, a 
MeajOF THEnNuraclurer af hole 
graphic equipment, has deve! 
ped a portable, push-button 
rie Weighing only 7O pounds 
(facing page) that can beset up 
in Llaboraton . field, of factor 

Here with its protective cover 
removed, the setup detects «a 
flaw in the bon int of i plastic 
nipe gssembly, like those in 
automatic lawn-sprnkler sv: 
tems. First a beam from a 
heWuMm-neon IZEEPr MOU Un- 
der the pertorated board is split, 
and part is directed by mirrors 
to strike the assembly and re- 
Hect on an electrically charged 
holographic glass | 
the metal piece in the fore 
ground, (mn the @iass plate in 


| = 
Naie Woe 


teraching waves of ight form an 
interference pattern thot is re 
corded and developed ¢lectronm 
ically in ten seconds, creating 
the hologram. That image is 
Loen 3 Cee TL pee] eWeek Lae 
pipe assembly for a stress test 

Air fills the assembly, exert: 
ing pressure al several pownds 
Der square Inch, Causing minute 
hulging, This action creates 
patterns called interference 
fninges that account for the con- 
Lour Map appearance (inset, 
above). Each band represents a 
displacement of only six mil- 
ionths of an inch. The bull’s- 
eve at each elbow indicates 
normal stress, but the bull's-eve 


where the pipe enters the lower 
t 


jaint spotlights an imprope 


bon, the result of faulty work 
mansip. Dh imperfection 


would cause failure in opera- 
tion, On an aircratt tire, sucha 
flaw could lead toa blowout 
Newport's Holocamera 1s 
here tied toa companion video 
svelem to magnily the expen- 


pinpoint problems on 





nent ArH 


the spot. To detect such smal 
changes, equrpment must bi 
free of vibration—a problem 


Wacing the table on 


2 - 


solved by 7 
Inner-tube air cushions. 

Called holographic interfer 
omeétry, the technique can alse 
observe minute : haricres ue to 
heatand vibration. lt can even 
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ve deformation in a con- 
crete slab caused by the weight 
ofa dime. Never before has in 
dustry had such a sensitive, all- 


inclusive measuring tod! 




















A three-dimensional 


look into the future 


ALHAT GOOD is a 
| 3-D image fey Aus 
Benjamin Franklin 
chided scoffers at the time 


of the first manned-balloon 


flight, “What good is a 
newborn baby?” Though 
still in infancy, the art 
ee 





ie kohnsions of 
peace and war. Following 
ore some possibilities: 


for the first time, enable 
pemee fy record 2 
es. aie whew of 








hotographic style, could in 
theory record all the 
material in the Library of 





Confess on a tnedium 
about the size of a sugar 
cule. This is because 








wavelength of ight used 





existing methods in 
quantities of dota; its 
speed ef ancens offers the 
payor. Brogress is held 
up by constraints in 
materials technology, 


Pattern r 
Carrying @ jcariaey bank 
of holograms of enemy 
torts and aircraft as seen 
from hundreds of angles, 
a launched missile would 
electronically examine 
tmuge of a tank, when 
ituminated by a laser, 
would be instantly 
compared with tite 
holographic tanks in the 
memory. Thus the missile 
seek, recognize, card 
destroy enemy targets. 

The technology also 
has a peaceful ee 





conveyor belt, robots 
with holographic 


Gunsight: A 
holographically produced 
line with cross hare at | 
the end of it appears to be 
projected into space, as 
seen through the 
holographic gunsight 
The gunner swings the 
line and cross hairs to 
the target and fires. 

A working model of 
prepored for the U, S: 
Army. 





HOLOGRAM is created by 
the intersecting beams of a 
 daser. Light emanating from 
a laser (right, top) & split to 
create an object beam and a ref- 
erence beam, Spread by lenses, 
the object beam 15 reflected by 
a mirror to the model of the 
eagle that appears on our 
cover. Light waves from the 
eagle are reflected toward pho- 
tozraphic film. 
Simultaneously, the reter- 
ence Beam is also spread and 
proceeds directly toward the 
film without striking the eagle. 
Like Waves converging on a 
beach, the two beams interfere 
with each other to create new 
wave patterns. Where the 
troughs and crests of the two 
Waves remforce each other, a 
stronger wave is crealed—con- 
structive interference. Where 
the troughs anc crests are out 
of phase, they tend to cancel 


each other out—cdestructive 
interference. 


The resulting waves, or inter- 
ference patterns, striking the 
film plate expose the photo- 
graphic emulsion. Light waves 
from every spot on the eagle, 
such as its wingtip, indicated by 
a triangle, interact with the ret- 
erence beam and are recorded 
everywhere on the film, 


Hence, when the film is 
developed, the interlerence 
pattern—now a hologram— 


becomes a permanent, three- 
dimensional record of the infi- 
nitely complex ight waves that 
reflected from the eagle. 
Nluminatec’ by laser light 
(right, bottom), the hologram 
diffracts; or bends, the light to 
re-create the original waves. As 
the fight waves spread out, 
viewers in different locations 
perceive the waves exactly as 
they came from the eagle and 
sec it in three dimensions; The 
eagle appears to be suspended 
in space in its original location. 
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How our cover was made 


AE BALD EAGLE you see 
[ on our cover began a5 a tiny 

SC UIE » produced 
by Ejdetic Images, Inc., m 
Elmsford, New York. Eidetic, 
im Sa hSbeet barry’ of the Am@frntan 
Hank Note Company of New 
York City, used the cagle to 
construct the hologram 

The first step in a typical pro- 
duction sequence is the making 
of a laser transmission holo- 
gram (preceding pages). This 
pct of hologram i§ viewable 
only by laser light and requires 





further refinement for viewing 
by ordinary, light 
fassing through a hologram, 
laser light bends in a single di- 
rection | because it consists of a 
single wavelength. White light, 
made up of many wavelengths, 
bends at many angles 2, A holo 
Eram contains many views of 
the eagle 3, cach visible from a 
particular angle when the holo 
gram is viewed With laser light 
If white light 15 the illuminat 
ing source, each color is bent 
ferent angie, and many 


or white, 





at i f 


Ay thi Wag! feo Pra ! 


different VIGwWs Arrive al the rve 
as a colored blur 4. The solu- 
ion, ciscavered by Dr. Stephen 
Benton in 1968, 16 to reduce thi 
number of views. 
Hologram have 
zontal and vertical parallax 
Phatis, they offer changing 3-D 
VIEWS W hen [Sen irom Sicle to 
side or up and down. To reduc 
the vertical information, the ea 
ele hologram is masked 5. leav 
ing a horizontal slit 


which a 


rey ly hor- 


Ler ety 
laser constructs 
runhow, hologram th 
the image plane 6. This allows 
viewing With a variety of 
sources. The slit ielete 
mes Providing vert 

tion, The oases 
therefore has only 
parallax, permitting 


from side to side 


a See 


Oni, OF 


light 
the an- 
‘al informa 
hologram 
horrontal 
1D) views 
ancl A Many- 
colored spectrum of clear iden 
tical images as a-viewer's head 
moves up and down 7 

[o mass-produce rainbow 
holograms after exposure | 
laser 8. the holograms special 
emulsion, called photoresist, 15 
developed 9 rendering the in- 
terference DGLTEIT @5 a SEMeS Of 
Witrafine 
IO, particles of nickel are depos- 
tted on the mdges to make o 
mold. The nickel moid 11 im 
presses the interference pattern 
into plastic, and a thin 
minum coating is applied QR 
Functioning like a mirror, the 
coating reflects white 
waves through the interference 
pattern to create the chanzing 
imare ot the bald eacle model 

such a process was repeated 
almost 11 million times to 
the hologram on this 
NATIONAL GEOGRAPHIC, the 
first Major magazine to 


i riges 


BY electrolwais 


aAlu- 


lent 


create 
resine of 
repro 
duce a hologram on its cover. It 
is best viewed in direct sunlight 
or light fron artificin 
source. Though the sculptured 
eagle jooks to its left, the cover 
hologram image faces right for 
heraldic tracdinon 
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Rainbow hologram 
in white light 





New helpmates in the 


marketplace 


Bini AND STRIPES of the 


Lnmiversal Product Coce, of 
teeta eee, A ed 
Tr Pe Bi 4 Le aL SA. 


ia 


UPC, flag the identity of 


anned bya la- 
Early 
s often missed the LIPC 


oddivy shaped packages or 


ir inked to a CORT Ue 
Caner 


OT 





those heldatan improper angle 
I Vt + HF 
i B. I _ 
nas, With the — 





I ir! iE a rE AL Lit 
0 AAA 


lary: 
lenses, 


ucldition of holograph 


Invented a wrap-around reader 


oll | | = 
LEOAoe Of Sercing the bolton | 
arid sides of any item passed at 


most angies over the scanner 
window 

[nsirle the checkout counter 
diagram), a low-power laser 
beam bownces from @ mirror to 
i rotating desk with 21 pie- 
shaped facets, Fach facet bears 


a. hologram with a Unique 








fice | 
skew angle, and elevation to 
deflect the beam in diferent 
paths. (in at least one of these 
sweeps the beam will reach and 


elec 


= L = : 
combination of length 


from the ) Pt, as 


i mae Ds 
Loe peti 


OM Las iPlon 
i ae of cheese, t 
a cletector 


CoOnve»¢rs 
the antical 
sionals 
to electrical pulses. A computer 

checks these ienals against its 
memory for the product's 
Name, SZC, aid price 
and prints a receipt 
while updating 


inventory 
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HALF-SUWERED 
7 MIRROR 


Ta help foul counberferters 
Visa International has rede 
slimmed its cards to include a 
hologram of its trademark dove 
(right). The 
made this triple exposure to 
chow thie 
angles: The hologram 
four  cliguts the 


nhotorranpher 


cove trom cditerent 
COVES 


oy} count 





— _ 
nimbes 


= " 
el el | 
ae 


dove 


Ls] 


1 al. 1 ‘ey aes 


fl - 
the 


io femjnter- 


without damaging 
A ther in=se< 


| tons 
. 
Sellers eae! fam 3, 460.000) 
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“= a 


ia hay hornks weil 


Wo net Tithiy { re Che ry prerayi 


to $11,000,000 the next 
cel the holoeram 


Partict 


= 8 irl 





nd other sabecwarcds 
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10) million Visa card 


Lf ircrel 1 rhe | 


Wiee ep 


ourineg the next thre vear 
Holograms also tend security 
to Masterl ard and one foreign 
missport and are being Lested 
T 
OF WAVED s CHecks,. k Cut 
rency. and identit AOS 


In ao 1 ¥o t KE. I if t 


ft Holography displays such 


applications of holographs 

















OO L-WERATHAHEAR triend for 
P vito during a a 
transparent. holo- 
traphic combiner mounted in 
front of a pilot’s ewes (Left) dis- 
plays in one handy spot vital 
flight-path 
mally f 


SLIUMcCnis 


Minne 


pric hi, 2 


iniormation 


nor 





¥ found on a variety of in- 
\ cuthorde-ray tube 
above the nilot's hearl in a 
Bocing 727 at Everett, Wash 
ington, beams the information 





onte the combiner 

By means of its holographic 
| element ombiner 
as both a mirror reflecting 
the green hehtfrom the TV tube 
and 25 


niutsine 


po Al Lhe 


Window toa the Vin LE 


Thus a pilot, ap- 
prouching Everett's Paine Field 
On & Lael nay, SCS Lhe THnwWaA’s 
ind his aircraft's flight-path in- 
formation at the same tine 
above | 

Here the FUTCTHI 4 al AN alti- 
feet, with an air- 
speed of 122 knots and a mite of 


descent of 650 feet per mimute 


tude of “hi 


© A pilot's window on the world 


Other symbols give the pilot in 
formation regarding the alr- 
crait's course to the runway, rts 
relationship to the earth's hon 
ron, and thrust requirements 

The manutactured 
bv, Flight Dynamics, Inc., of 
Hillsboro, Oregon, is called a 
head-up display because it 
ables a pilot to fly the entire 


approach head up, looking 


che Vict 


oul 
i h- 


through the combiner to the real 


aircraft 5 


a pilot 


outside the 
OTT) 


world 
Windscreen 
anproach 


Tes Bn 


lo nm log- 
shrouded runway by moni- 


tearing his -henel 
down SWiithes to the 
real-world scene in the latter 
a | orcs ri Lec LOD mach io lane 
the airplane 

After certificahon by 
Federal Aswaetion 


instruments 


nic 


the 
Administra 
tion, Flight Dynamics’ head-up 
display will be approved for 
loul-weather 


tions where the visibj 
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By DAVID 5S. BOYVER: wari: astcuruic seme wares 


E DIDN'T LOOK like a cop—not 
my mental image of a onetime ¢ 
— inmate now chief of po 
lice for the most macho bie city in 
the ata i dian West He was slender and soft- 
spoken, tailored in a three-piece pin-striped 
suit, and innocent of that bristling Angto 
the toothbrush 


‘a 





saxon policeman's badge, 
He wore a clean-shaven smile, 
t talking drugs or guns or trouble 


mustache 


ine wasn 


Brian Sawver was telling mit ahout a fron- 
ier town that grew up in the | the 
Rockies, a toweh little cow town that won its 
first setof spurs fora Wild West show still fa 
mous as the Stampede—~a curt-ring 
rendezvous for men who wrestle steers, ride 
death in- the 
Wagon races (pares 395-9) 





mia y 2 
bareback broncos. and risk 
chuck- 

Long betore the Stampede, thourch, the 
North-West Mounted Police had staked out 
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Photographs by OTTMAR BIERWAGEN 


aposl in an unny wilderness, ona bentoat reaching to cross the continent in the 1880s 
ihe bow River. Mountie Col, james Mag Ip wasalonely line, laid by sheer national de- 


lead callectit Calgary—‘“bay farm’—aname termination to save the West from the rasp 
from his Scottish homeland. The Mounties of the Yankees and Herr national determi 


and the log fort constructed in 1875 were nation called Manifest Destiny 


WIITINES ugainst invading Américans, un To help lav the muls came Chinese, re- 
scrupuious tur traders plying Canadian In- crutted forthe railroad hut despised as “coo 
diains with w nESKES és and paid hall wages. Ip cettih thi he land 

lo back up the Mounties came the lana- came recruited peasants from Europe. ahs 


dian Pacific Railway, a thin line of steel pronounceable names still pepper Calgary 
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phone book, mixed with bland names from 
Britain and, only recently, exotic new 
names trom India and Pakistan, Vietnam, 
and the Caribbean. 

T would listen one day to a Calgarian 
named Wing Wong, grandson of an exploit- 
ed coolie laborer, Canada discouraged fur- 
ther Chinese immigration, so Wing and his 
mother had to waitin China for 20 years— 
until the Chinese Immigration Act was re- 
péaled in 1947—\to join the family. 

TI would talk also with Mary Dover, tall 
anc regal, age 78, granddaughter of Mount- 
i¢ Macleod himself (page 397), By the time 
she was born here, a new Hudson's Bay 
Company store was selling ropes and sad- 
dies, gingham dresses-and groceries from a 
handsome building on Eighth Avenue. 

But right now, police chief Sawver was 
going ahead with his story: About a cattle- 
men's town reinvented in the 1940s and "505 
by ollmen, many swaggering in with a Texas 
twang, developing a bonanza of gas and oil 
up and down the province of Alberta, some 
of it within Calgary's city limits. About a 
conservative, free-enterprise city that, dur- 
ing the oil boom of the seventies, parlayed 
rising prices and tides of newcomers inte an 
explosion of wealth and an extravagance of 
gleaming glass skyscrapers, shimmering 
across the prauric like a mirage. The oil exec- 
utives and bankers in their galaxy of office 
towers and penthouse suites have taken 
Calgary on a wonderful, precarious ride, at 
times uncontrollable and, more recently, 
traumatic. 

Thus, the capital city of the Canadian Oil 
Patch. (Pronounce it CAL-gree, please.) It’s 
the heart of the newly rich Canadian West, 
its most startling symbol, its fondest hope. 


THE WEST, for a century dirt-farm 
poor and ignored by the more indus- 
trialized eastern provinces of Ontario 
and Quebec that control Canada, has 
lately begun to sway the nation’s entire eco- 
nomic structure. And that has drawn the 
earnest attention of lots of eastern Canaci- 
ans, who voice pride and concern. 
Calgary’s new high-rise banks and oil- 
company skyscrapers, sandwiching the 
lowers of investment and Insurance com- 
panies, are home base for a flamboyant col- 
lection of Canadian millionaires and big 


a8? 


consortia and astronomical contracts, all 
representing incalculable consequences for 
(Canada's political future. The West has re- 
cently been hard hit by recession, but its con- 
Linuing sense-of power, centered in Calgary, 
stands in ongoing confrontation with the 
federal government at Ottawa, over taxes 
and prices and freight rates and socialistic 
policies. Fora century there has been alien- 
ation, and even talk of secession, though 
separatist sentiment has now receded. 

The western dynamo shoots out sparks 
from Calgary, by plane and phone and com- 
puter and satellite, to every corner of the na- 
tion and, indeed, the world. And now Bran 
Sawyer was telling me how he perceives this 
hustling delirium of 620,000 people, and 
more than half as many cars, and their new 
houses and condos grazing out in all direc- 
tions like the undisciplined herds of buffalo 
that once roamed these hills and prairies. 

Outthe window over Brian's shoulder, as 
a Stage backdrop for this whole improbable 
scene, rose the serrated wall of the Rockies, 
etched in snow and ice, jagged as a giant 
bread knife along the western horizon. 

“Nobody can claim credit or take the 
blame,” the chief was saying. “This city just 
exploded, We didn't know what hit us 

“Yes, crime did go wp faster even than 
the population—crime and drinking and 
divorce and suicide. For ten years we 
averaged 58 new Calgarians a day—an 
inundation of money-hunery people from 
everywhere, What can you expect when 
strangers pile in on each other like that? You 
can see for vourself what we had here. Un- 
controlled growth. 

“It has all cooled down now—including, 
I'm happy to say, the crime. Our timetable 
has been stretched out, but we could still be 
the prototype 2 1st-century city of the planet, 
The slowdown, meanwhile, is making the 
place more manageable and more livable.” 

Brian gestured out at the old sandstone 
City Hall, Rising next door was its fairy-tale 
replacement—all glass, stair-stepped, anda 
block square, Cloistered in the old building, 
however, Mayor Ralph Klein and his alder- 
men had painfully cut mearly 150 million 


dollars from the city’s 1983 budget. 


“The recession and the oil slump,” Brian 
said, “have been very tough, But this city, 
the whole West, will rise again. We've got 
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nothing out here but of] and gas and coal, 
uranium and silverand gold, beef and grain 
and timber, brains and experi¢nee and ex- 
pertise, money and optimism and guts, All 
things that Canada needs. The world needs. 


Frr 


There's nowhere to.go but up! 


N EARLIER DAYS Calgary was run 
by men who had made their fortunes 
in ranching. Gentlemen, for the most 
part. They invented their own aristoc- 
racy; their Calgary meeting place: the 
Ranchmen’s Club. 

Later came the big oilmen, mainly 
from across the line, men with Texas 
accents, technologies, and New York 
banking connections. Some 2(),000 
Amencans occupied the city at one 
ume, (rerraristocracy welcomed into 
the Calgary Petroleum Club and the 
Canadian Petroleum Asseciation 
(CPA) And, just to lower their 
profiles a bit, Canadianizec.. 

Ata mecting of the CPA board of 
directors, <0 a story foes, a member 
surveyed his colleagues, nearly all of 
them from the United States, and inadeep 
drawl said: “Well, boys, yall know that a 
lot of us Southerners have become C anad- 
ans. M'self now, I'm carryin’ a Canadian 
passport. An’ IT believe that y'all may betoo." 
Heasked for ashow of hands from all Ameri- 
cans, One hand, only, wentup. “V'see? Ain't 
hardly nobody here but us Canadians" 

Calvary today has become a melting pot, 
and tomorrow’s leaders could be anybody— 
ail-field roughnecks, blue-collar workers, 
ethnics from anywhere, castern moneymen 
from Toronto and Montreal, high-tech 
mathematicians, petroleum geophrysicists. 
Oilaristocrats notwithstanding, democracy 
works in this city, 

Ralph Klein is an example. Offspring of a 
farm-immigrant family from Germany, he 
started out at City Hall asa TV reporter, 
began to sense the swing of things, made 
friends, got himself elected mayor. “His 
Worship,” at age 38, a mon of the people—a 
new mayor who, at first, was spoken to only 
by the kitchen help at the Petroleum and 
Ranchmen’s Clubs. 

“From boom to recession. Like riding a 
crazy horse, this job,” Ralph Klein said to 
me, two locks of hair falling trossways aver 
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T JOUNDED asa North-West 
fk Mounted Police outpost and linked 
fo the Euast by rail in 1883, Calgary 
flourishes from proximity to the vast 
deposits in Canada's Oil Patch, 
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fallow to City Hall, we were riding the trolles ments, and condos 


(Calgary's untinished Light Kail Pransil “The olmen decreed it that wav. the 


(LAT). He hopes that it will become the 750 mayor confided, “so that they could mect 


million-dollar solution to the bumper-to- their bankers for lunch without taking coats 


bumper tratfic. Downtown the LRTI is iree Or hats. 
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*loew here, We had 
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-cen jonor system phen Avenue. “We did preserve a little of 

hiscity,” Mayor Kleinsaid,‘Sntencdsto our heritage here,” the mavor said 

be world class." Well, alittle. Stephen is the only avenue 
Eventually the downtown core will bein- thal is parthy protected from the advance of 

doors and upstairs: Nearly halfits buildings thesterileskyscrapers. Heréon warm spring 


are already linked by Plus-155—skywavs 15 cays the Plus-15 promenade pours out-of 


feetover the trattic. lf downtown cdoublesin doors, flowing past old-time two-story 
size and if Plus-15s. quadruple, as envi buildings and street-level shops. No cars, 


Lis 
shoned, a February lunch hour ofthe future only pedestrians, And a mile-long mall that 


will be rivers of office workers in shirt will tunnel right through the giant new city 
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ina taxi navigating me down the rapis of 
Fourth Avenue, a voung cabbie from Mani 


toba offered a vote for Calgary's weathe 
“Mind you,” he said, “it does get cold. May- 


o- 


be even 30 below, like Winnipeg. But cr 
And not much <=now. Falls in the mountain: 


before it gets here, eh? So 
Even if wou do. it'll start 
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vou don't get lce- 


covered, streels 


chinookineg and melt emalloti, eh?” 
‘Eh? if @& Cannan ending for am 
sentence; the chinook is a Warm wind from 


the Pacific. Rushing down across these foot- 


hills, tt Can sometimes shoot the mercun 


to 3° above in two hours 


Irom minus 22°. 
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Early dusting of snow brings a taste oj 
winter to Calgary, Which atts at the foot 
fthe Rockies, First burgeoning asa 
ttle center, the city now boasts a sleek 
skvitne dominated by the 52-story 
Petro-Canada tower, Raticors of 
sulfur, o Oy product of moturdal sos 
head for docks in Vancouver. Across thu 
trachea, beyond the bubbtie-topped 
Linkedy Pore Soorts Centre, stands the 
Oimnpic Sacidledome, site of the [288 
winter Parnes 
Arnone Cualeor’s sizable community 
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lunch. Instant springtime, eh? 

‘A tew vears ago, mv taxicdriving refu 
gee from Winnipeg said, “Il was picking ‘«m 
pw ith their eolf bags and tennis rackets on 
Boxing Day. It was like aia ehe" 

Boxing Day is December 26, a Canacian 
noliday that observes the old Enetie Lh traci 
ion of boxing up food and clothing and un- 
wanted Christmas qits. “T" t'vke ‘round t’ 
th’ tradesmen, y' know,” anold ethnic from 
England ex mlalned 


before 


UT ETHNIE is neo longer the word 
for British or Americans. Most ot 
’ them lone ago blended with Calga- 
rvs other immigrants. Only the Ca- 
nacdian Incians and the Chin 
Lanadas targest Chinatowns, pbave re 
mained visinle. Until, that is, the newrcom- 
ers from Asia of the 1960s and ‘70s Indians 
and Pakistanis, who became the city's tax 
drivers, and Southeast Asians, the new 
cooks ancl walters and maids in the hotels 
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night when crime seemed on 
holiday, [ rode in a squad car with ¢ 
bles Dennis leters and Norman Mam 
fingers. Manvytfingers, of the Blood tribe, 
is Calgary's only Indian policeman. In a 
most deserted downtown streets, China 
Lown srestaurant district was still animated 
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Atdark Calgarians retreat bo their suburhs 

“Bul sometime we hope to open the Plus 
‘Dennis said, “to bring the city 
alive again. Then, we'll. be 
roor. on toot.” 

“Wlost of us have to spend the weekdays in 
town because we teed jobs and money,’ 
Norman ‘said. “Hut nichts and eect 
Mai i ean bia k to the i ats ne A 

L knew. Dd met Alex Scalplock, a Black 
foot and a guard at the Glenbow Museum 
Che Glenbow has a superb Indian collec- 
ian, thouch Eri Harvie 
who gave Calgary one of the finest museums 
in western Canada. managed to collect ev 
ervthing from "medieval armor World 
War I machine guns 

"T like the je ib. Sscalpnlock had told me 
“But the citv has no freedom. On the reserve 
[can play mydrun 
under the moon, and nobody calls the cops.” 

Ofthe several Indian reserves near Calpa- 
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rv, the Sarcee ts closest: in fact, the twoshare 
the city's southwest | sides, [t's a mixed 
"Chief Clifford Big Plume told me 
al the tribe's new rodeo arena. “We've leased 
some land as high as 350,000 per building 
lot. Butour kids are too exposed tothe liquor 
and drugs of the city. We're trying to get 
them back into ranching and rodeoing. 
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tient only Incian cattlemen whose lives 
have been affected. Hundreds of white 
ranchers have sold outsuperb cattle range to 
the housing developers 

“This was our town,” cattleman George 
Anderson told me, “till the oilmen took over 
Now they run the Ranchmen’s Club and 
even the Calgery Stampede,” 

George's voice was plaintive: “The Stam- 
pede grounds aren't what they used to be 
They have so many trade fairs and auto 
shows now, and it's all just for tourists.” 

George is also a cattle auctioneer, and he 
was heading for a flight to auction cattle in 
the United States 





ECESSION DIVERTED Calgar- 
ans minds from skyscrapers and 
expansion. There is new emphasis 
on the quality of life, A 7s-million- 
dollar Caleary Centre for Performing Arts 1s 
going Up, with three theaters and a new 
home for the Calgary Prolharmonic 
In a rehearsal hall at the University of 
Caleary Lmet the city’s best recognized eth- 
nic of all: Arpad Joo (pronounced You), an 
immicrant from Hungary (page 338). 
I watched him playing the piandg while 
conducting the orchestra with his head and 
eves, Sheht and slender and calm, when he 





Fechines of self-worth rise at 
Crowfoot Sunrise Residence (Teft), 
an dicoholic trediment center for 
those of Indian heritage. 
Counselor fol Little Light 

asked members fo unagine 
themselves Orin ainpiarie that 
WL Crash Unless SOLE jp ot to 
reduce the weiglit. “The ones 

who volunteered often had a low 
sel\-image,” he said, “We found 
out whe was hurting the most and 
why.” By watching videotapes of 
sessions, clients study how they 
appear to others. 

At Calgary Untwersity’s 
Foothills Hospital on anesthetist 
checks the display screen of a 
hemodynanic tracking system 
during surgery fright). 
Wonufactured by Globat GC. A. 
Svstems Inc, the micro 
computer monitors blood pressure 
cmdioc output, temperature, dind 
other vitil siers. 
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takes baton in hand he becomes a willow ina 
wind of sound, Arpad is international: He 
carries an American passport, lives in Cal- 
gary, and has been a guest conductorin Lon- 
don, Amsterdam, Budapest, and several 
cities in the United States. 

He invited me to Calgary's Mount Royal 
College, where he teaches master classes for 
miited young musicians. His. assistant forthe 
occasion: Kalman Berkes, first clarinetist of 
the Buclapest Philharmonic 

“Kalman flew in from Hungary Friday,” 
Afpad said. “It's his third day in North 
America, ever. Forgive his Enghsh.” 

On piano and clarinet the two performed 
a mini-concert, then took turns critiquing 
the students’ solos, Arpad translating Kal- 
mans Hunganan. Having plaved her flute 
and: heard Kalman’s critique. a girl with 
blond hair and knee-length woot socks: re- 
turned to the audience and sat by me. 

“What cid he tell you?” [asked this 14- 
year-old. Her name was Rhian Kenn 

“To demonstrate more happiness in my 
harmonic changes,” she replied, “and to 
make my staccatos more staccato." 

Did she know anvthing about her critic, I 
wondered, impressed by her aplomb. “Well, 
two things, Hes 31 years old, and he's the 


best clarinetist in the world. Afpad himself 





a 
* 
i 





Dressing up an old neighborhoad Nite ic 
Wrers Of row of turm-of-te-century 


hi Lae forri 


Pore 7 
hood chiilclre LEP OS Ceiere 


DOLE Oy Ceir Morenis ate 


J 2) oo ee — et EE a ee ee Tere 

ra WAT homes De ire Ciel med PUTLLGT TING ‘ach ireig cv seia 
—— oe 5 “ on! ee lJ ; ‘ i— Ss i 7 ae se 

omertmentt: (below) chose boldis Despite arby suburban growth 

rei Bods I a 5 ey eae ee Pr oi Lr Eb ar ts ere ee ‘ J 

LiFe crret I LELOTT EL, OL (COLETTI I it pM LCA Pha IS Cle? mee OLE 
t eo! a ae | rele f — f L_] ron a ret Hs ae eee r oe 

LLL EG Fedqcnorn wir GeciTeeey Ft PigiTrT ie! a ri Lt CAEP | occ | 
_ lf Son ee ee ee a Le ee - & \ 4 —— a eae. ek ] 

FP COE pr ph r Thon ee! ij Ti «hy « LO oe ia Pil Dy Wee An ote 

en | 
! ips oer roy pom J 4 spe ra sity ' id a | 4 . | - pl - 
Le Hy COT De Cue TRE Gere, LILLE Ee fers, MGA Soi. Se Lure 
| 
pi lreie e r lad #& : -aen Fe ae | IT ; Ae iy at F — a4 5 i 
we ri iH Lune i stTe ple itt irr elt ] T re tf Pic Ch at ik Pra Seri jhe LTT iJ 
oT root Bee op 1 i = 45 if i i Bua pew, ; F i : =a y aes iy i ere | 

Wits VOM oS ae AL A irri ro iwc og PEE a PoOwWirid Cb ae PPAF i ety Lice Ss 

ort ae 2: = a + Pa ee ee ee 

ote LOT Cry bebeta lt pa Tifa a) ea | eL me Ee Lar} LT 4 uB | Lil i. if i a ! J 

] ee I 7 oo! he 1 : ee ee ee } | Fi 1 | | 

ladies." the houses have inspired simila Lccomimoddté an wifi tit food fae 

Gant 10S Lh edr hy gres city from 2407,000 im [S60 te 620,000 

J 1 Hair la oe ip ep ore FP | FF eet 8c ta | Le ee ry Wwe Pte T or ooh al i bas, 
i I rt Lok te Se LEPC EiLiin irna* Livlal A af | bie bFa Fell ba | eich ‘ky i 
i: Bs D Pe ere a] ; Pr | F = = 4 To a I l amyl 

Son Wahid (rigit) ts restoring fis Gnd COREUCHON o n, tre city took 

= & 

Ramin Tia 1, i ma tie ! 1 iF i i i Via ' Sen 1. WNT Heer hee | elict ru Fy qT. 
ey ee ie | Pile, bebo Gir e Pi Li Peat Le Ce bok EPS eed i en Lets 
ip | Lip ty Pen] lif T rratt Live f EE ral fiby ak fofurn ty iq MTP iE wy rr ie | ooo 

Lec LOl le Lion! ois Ph a | fi |e Fl Pa f T LI OF I haw Lo ah 








will be one of the best conductors in the 
world too, He's only 35.” 

When last saw the two Hungarians, they 
were aff to teach at the Banff Centre of Fine 
Arts. To Banff, 73 miles west of Calgary, 
from many countries come hundreds of stu- 
dents and faculty artists—instrumentalists, 
vocalists, composers, conductors, painters, 
dancers, actors. Secluded on a mountain 
overiooking Canada’s second ranking tour- 
ist town (after Niagara Falls), they pursue 
their arts and sometimes take their pertor 
mances to Calgary 

Whether for culture or climbing or skiing 
or just looking, sea of people crowil 
through Banff every vear,and en route most 
of them pass through C oa 

Arpad and Kalman each owe something 
to a compatriot. Joseph Sefel, a Hungarian 
refugee in 1956, is now a Calgarian million- 
aire, After several ventures bere, he made 
his fortune in geophy and business, His 
private jet brought Kalmiin from Budapest 
Sefel Reco only ane enterprise of this 
remarkoble new Canaclian. Six of rts best- 
selling stereo discs are of Arpad conducting 
world-renowned orchestras. 

‘Tm more interested in music than mon 
ey,” Joe told me. “Llove to help talented peo- 
ple contribute to culture in my new country. 
Canada, vou know, is a wonderful place, 
Lxcept ior Ottawa.” 

He sat behind a mammoth desk—elegan 
in-pin-striped blue suit, diamond rings, mas- 
sive coifure of jet black hair, explosive gray 
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sidehurns—enormous and powerlul, yet his 
voice was soft and quiet, He seemed a 
strange giant from some children’s book. 
He was one of hundreds of free-wheeling 
Calgarians with little good to say for Olta- 
wa. “We're fighting socialism in Canada, 
vou know. [he eastern Liberal government 
of Pierre Trudeau. | can admit only that it 
beats fighting Communism in Hungary.” 





OCTALIS™M ? 

Inthe conservative West you hear 
A the word often. In Calgurvy, particu- 
: l; irly. it refers to taxes and price con- 
trols and rovalties and spe Sar on the ail 
industry. And the restricting of foreign com- 
panies, buving of others: ( “atadianivn tion 
takeovers. Oilmen bebeve Ottawa has 
alienated foreign investors and cripp 
some Canadians in the Oil Patch as well. 
Carl. Nickle, president of Conventures 
Limited, an all-Canachan company, is Cal- 

wary = ol] patriarch. 
“Canada probably has more latent energs 
than OPEC "he toldme, “But our bickering 





ed 


over whether or when or how to tr 
to become a world power m energy has 
been a farce. Trudeau's National Ener 
Policy was burtaucratic, antiwestern, and 


Neadvised. The feds-spent billions buying 
out foreign companies, at terrible prices. 
Federal taxes and provincial royalties were 
raised’ unconscionably 

“Even before the oil glut,” he continued, 
“it was a disaster, We mav have to go 


Keeping tabs on thie 
competition, oll compares 
ve To qudons aboul weir 
ecciis, the industry s term for 
snics—<a lepal bul sometimes 
dangerous PYOTessior. 
With only his dog Sam for 
COLT jree-lanc f scout 
Doug Abell lives in his camper 
for weeks on end as he haunts 
the oul fields. of Alberta, 
British Columbia, and 

A spotting 
scope helps Abel! equnt the 
joints of pipe as they are 


Saskatchewan 


pulled From. well to 
determine the depth of 
drifting. 
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through another oil crisis before we wake 
up. We've got to gel some of our big, long- 
term energy projects going again.” 

Several multibillion-dollar oil megaproj- 
ects have collapsed in the Canadian West 
overthe past few years. Not far out of Calga- 
ry, however, on ascreeching, pounding drill 
riz, among a bunch of mud-covered, long- 
haired roughnecks in cold-weather gear and 
hard hats, I learned that there were still 
some solid winners. Here I meta blond man 
with a childlike smile and a Dutch accent. 
His clothes were clean, He couldn't be one of 
the crew. 

“Tm the geologist,” he aclmitted. “And the 
engineer. In fact, ]own the well.” 

Ed Koetsier also admitted he slept in his 
car, engine running and heater on, between 
tests and calculations to see whether the 
$200,000 he was putting into the well would 
pay off. It did. He's one of Calgary's surviv- 
ing millionaire independents. Some were 
swept away by taxes or takeovers or high in- 
terest rates or falling prices. A few went un- 
der in the surge of speculation. Expanding 
too rapidly, borrawing too deeply, over- 
reaching on takeover attempts. 







HAT’S HAPPENED to U.5. 
companies, and the Americans 
who built so much of Calgary? Well, 
they've been Canadcianized. Some 
American companies have pulled out or sold 
out, some American executives replaced by 
Canadians, The trend to dispossess foreign- 
ers hasn't made them happy, but they saw 
it coming. 

Canadianization, It's today’s password in 
a country Jong owned largely by outsiders. 
Foreigners, mostly Americans, once con- 
trolled 90 percent of Canadian oil and al- 
nest as much in automotive manufacturing 
and other industries, Today Petro-Canada 
is a cornerstone of Canadianization. This 
new federal energy corporation, now one of 
the nation’s largest, has two new skyscrap- 
ers in Calgary. Socialized ail. 

NOVA, once only a pipeline company but 
now the second ranking gas-and-oil con- 
glomerate in the private sector, reflects the 
same trend. It was built by Bob Blair. 

When Blair's short-cropped white head is 
lowered, it looks rather like a buffalo's: for- 
midable. The gleam in his eve is reasonable 
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though, and his Scottish burr is reassuring. 

He gestured out the windows of his presi- 
dential suite atop NOVA's new 36-story 
tower Those skyscrapers out there—miost- 
ly U.S. and foreign owned in the beginning, 
Your oil industry and banks helped us years 
ago when our own investment institutions 
wouldn'tor couldn't. But today I'm in favor 
of Canadians’ recovering some control over 
our own nation’s economy. Even tf that's 
somehow considered anti-American.” 

If more Calgarians are joining the chau- 
vinistic struggle to control Canada for them- 
selves, in the process there may also be a 
softening of their imare as male chauvinists. 
Equal rights for women haven't yet pene- 
trated the Petroleum Club, but when they 
do, Dianne Hall, senior vice president for 
NOVA, probably will be the first lady al- 
lowed in for lunch. She is the most elevated 
busitesswoman in town. 

Dianne is the daughter of a Saskatchewan 
truck driver. She went to work at age 16, 
and reached a top-floor office in 25 vears. 

“We've had some nice changes in town 
lately,” she told me over coffee in her white- 
carpeted office. “Calgary has begun to ac- 
cept NOVA and Canadianization, even to 
some extent Petro-Canada. Also, the reces- 
zion cleaned out some of the operators who 
came because of the boom. The city is back 
in the hanes of professionals. We're doing 
business again with a handshake or a phone 
call, in the tradition of the Canadian West.” 


JOME DEMOCRATIC NOTIONS 
" do come out of the Petroleum Club. 

| That's where T talked with Harley 
' Hotchkiss, geologist and oil indepen- 






dent, also self-made. (A friend told me that 


Harley went through all the graces of a one- 
room country school without owning a pair 
of shoes.) 

Harley and some business associates 
bought the Calgary Flames ice-hockey team 
froman owner who had to sell because of the 
falling real estate market. 

“For a year or more we bad to struggle,” 
he confided, “But all of us loved hockey, 
and we wanted to keep a National Hockey 
Learue team in Calgary. Now that the team 
isin the new Olympic Saddledome, they're 
inspired. We'll put the profits ito scholar- 
ships and Olympic hockey. Calgary's been 
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rood tous, and we want to return the favor.” 

Hockey teams and figure skaters from 
around the world will meet in the Saddle- 
dome, the city’s new 17 ,000-seat ice palace, 
in 1988, when Culeary is host to the XV 
Olympic Winter Games, Even the luge and 
bobsled runs aml the ski-jumping hill will be 
within the city limits. 

Money to expand facilities at the Univer- 
sity of Calgary for the Olympic Village, 
where the participants will live, comes from 
the deep pockets of the Alberta government 
at Edmonton—pockets that help many 
causes, Alberta is the most solvent province 
in Canada, with 13 billion dollars in a Heri- 
tage Savings Trust Fund. Derived from the 
heritage of oil and gas, itis dedicated to im- 
provements for the future. 

Nearby, the fund 1 helping @ giant new 
high-technology research and development 
park. At the university itself, nearly 15 mil- 
lion dollarsa year polishes the city’s image.as 
amecea for medical research. 

“We can pay to hire top people from 
across Canada, the U.5., and Europe,” 
Dector Veale saad. 

Doctors W. L, Veale and K. E. Cooper of- 
fered me a cold Canarian beer in the faculty 
restaurant, looking out across a campus of 
superb modern buildings: These two re- 
searchers, past and present heads of the 


physiology department, have found a sub- 


stance in the brain that may help control 
brain damage caused by fevers and convul- 
sions—without the side efferts af some 
drics used today, Their work on hypother- 
mia, too, may help save the lives of skiers, 
climbers, and outdoor workers across a cold 
country. 


EOQPHYSICISTS are the big high- 
tech professionals of Calgary. A 
thousand of them are headquartered 
in glass-walled beehives downtown: 
scientists whose electronic data, from seis- 
mic explosions in the field, reveal the earth's 
stratigraphy; theircomputers and their ana- 
vats can detect locations for oil and gas that 
would otherwise never be suspected, 
“You're not allowed to photograph these 
synthetic sonic logs,” the dean of geophysi- 
cists; Rov Lindseth, told me: “They're 
confidential. They belong to oil com- 
panies in Norway or Indonesia. Here's 
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one, though, that has been released,” 

Across an entire wall was a computerized 
color picture of 15,000 vertical feet of Brazil- 
fan geology. His finger traced the profile of 
an ancient riverbed. “Fillecl withseciment a 
hundred million vears ago, il was once as 
deep as the Grand Canvon.” 

Roy is president of Teknica Resource 
Development Ltc. and past president of 
the international Society of Exploration 
Geophysicists. He showed me one computer 
that fires 1.4 million jets of ink onto a whirl- 
ine drumevery second, 

“We feed it seismic data from this other 
computer,” Roy said, Swiftly it pictured a 
laver-cakeshice of the earth, so readable that 
even | could see possible oi] or gas pockets. 

“This opens a new era in locating energy 
reserves around the world.” Next morning 
Roy would carry a suitcase full of his color 
logs to Australia, Indonesia, and Africa, 
then on to the Middle East and North Sea: 






“HILE MANY CALGARIANS 
/ like Roy keep in close touch with 

the rest af the world, many visitors 
from the United States seem oeclelly ill- 
informed about Calgaryv—or Canada, for 
that matter. There are stories about Ameri- 
cans Who arrive in July with skis, snow 
tires, porkas, and cloves. Most Cunacians 
are too polite to want to be quoted. Gut one 
uninhibited young waiter, Craiz hme, sat 
himself down at the table in his quiet neizh- 
borhood restaurant and couldn't stop talk- 
ing, except to get us more coffee: 

“You think we're just like you Americans, 
ehe Well, in some wavs maybe we are. 
We've got your U.S. channels on our TV, 
Most of our magazines come from across the 
line. We travel in the U.S. for our vaca- 
tions. We are Americanized. But we're still 
Canadians; ch? With our own history and 
culture. And strong national goals. 

“You don't know about our climate or 
about how most of us feel about the East and 
Pierre Trudeau. You don't realize how upset 
we are. From the entire West, he holds only 
one Liberal Party seat in parliament.” 

Alberta's premier, native Calgarian Peter 
Lougheed, epitomizes western sentiment. A 
nationwide poll in late 1982 ranked him the 
most popular political figure in Canada. 

In his high-rise Calgary apartment the 
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Mary Dover, He was George Calliou, a unemployment, bankruptcies, scaling back 
Cree, Petro-Canada’s Coordinator lor Na of our long-range hopes and plans. But to- 
tive Affairs. He is a good friend, for the day we are sensing this citys texture, lis 
many causes she has championed include a quality, not just its dollars. We have a trach- 
ctrong concern for the wellare ol Alberta's tion of education and culture, and concern 
native Inhabitants for people, newcomers as well as Indians, 
Mary Dover isaCaigary elcer statesman children as well as oil executives 
She prefers that to stateswoman.) Now she Caleary is going to be more than just the 
fave me her assessment of the future city that leads the West. its going to bea bet 
This recession has burt a lot of us. [he ter place to live, rT 
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white rhneceros population Today, a5 one would expect five years al 


Uganda suddenly disappeared—a ter the overthrow of Amin’s regime, Ugan 

single rhine, probably shot byagang  da's wildlife isin less critical condition. But 
poachers. At the time, nobody realized even with reduced poaching, there is 1 

thatit wis one of only twolettinthe country hope for white rhings here with only one lett, 

For almost eight years Uganda had been and now even the black rhinoceros, smaties 
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because af their greater wariness:and their 
tendency ri RKeeED ti thick Hs ay ver! hae 
less. according to Tain Dougias-Hamilton, 
who was emoloved as an adviser to Ugan- Symbol of extinction, tis black 
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Under the circumstances, poaching is now 
quite a profitable livelihood for unscrupu- 
lous people, 

“These guys mean business,” he contin- 
ued. “And since they are often better armed 
than the rangers who quarcd the parks and 
reserves, they've had a free rein, Usually 
they're going-after elephants for the ivory, 
but if they find a rhino they'll shoot it as 
well. They only want the horn—they leave 
the rest to rot.” 

Tain is an internationally acclaimed ele- 
phant expert, and largely because of his 
work many people know about the decline 
of those annmals in Africa.” But the fate of 
the rhino has received far less attention. 
Even many conservationists are unaware 
that while there may be more than.a million 
elephants on the African Continent today, 
the number of African rhinos has plummet- 
ed to fewer than 20,000 and continues to 
dwindle. 


HE UGANDAN EAPERIENCE is 
notunique. In Chad, Ethiopia, Soma- 
_f lia, Z@ire, and Angola, raging civil 
Wars over the past decade have also taken a 
heavy toll in rhino lives 

Even in rejatively stable, conservation- 
conscious Kenya, where [ live, the number 
of rhmeos has dropped from 18,0001 1969 
to about 1,100 now, Similariy, in northern 
Tanzania poachers have wiped out 90 per- 
cent of the rhinos in the past ten years 

Rarer still are the three species of Asian 
rhinos—all quite distinct from the African 
twnes. The population of Indian, or greater 
one-horned, rhinoceroses left in India and 
Nepal bas shrunk to about 1,760, The Su- 
matran rhino (also called the hairy rhino) 
today numbers only about 500, widely 
dispersed in the forests of Burma, Indone- 
sia, Thailand, Malavsia, and, possibly, 
Kampuchea, Laos, and Vietnam. And with 
fewer than 70 animals the Javan rhina, re- 
étrictecd to the western tip of the island from 
which it takes its name, is considered ont of 
the world's riurest beasts: 

Years ago, when I first saw rhinos in the 
wild, developed an immediate admiration 
forthem. Second in size among land animals 
only to elephants, they are endlessly 
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Poachers’ grisly handiwork, the carcass 
ofa rhine felled by a rifle festers in South 
Luangwa National Park in Zambia, one of 
the lost refuges of a large population of the 
endangered black rhino, Its. killers sawed 
of the hors to ear about $350 from 
amugelers, who attempt to satisfy nterma- 
tional demand. A. solitary creature, the 
black rhino leaves three-toed prints on reg- 
ular routes, making it eosy to track, Aven 
WIth a onc antipoaching tec and man: 
datory jail terms for those caught, Zambia 
finds it difficult to halt the carnage in a 
park three times the size of Rhode Island. 
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fascinating because of the great variation of 


hehavior among the different species. 

With camera in hand | stalked white rhi- 
noe in Murchison Falls National Park in 
Uganda—before the troubles there—and 
was amared athow unageressive they were, 
[ could pull my Land-Rover within several 
feet of them, and on foot get nearly as close. 1 
remember creeping up downwind of a male 
that must have weighed more than 5,000 
pounds totakea series of photographs show- 
ing the square lips that are so well adapted 
to plucking a few blades of grass al a time 
lin fact, grass is the chief food of these enor- 
mous beasts). 

When he finally realized T was nearby, 1 
was lying prone in front of him, completely 
Vulnerable. But he simply ambled a little 
farthorawav. Thisdocile nature of the white 
rhino i¢ what makes it such easy prey for 
purachers. 


ONVERSELY, | have been charged 
by aggressive black. rhinos—which 
have also been known to charge at 

trains passing through their territory. A 
bluck’s bulky vet compact form (sustained 
by massive amounts of shrubs, herbs, and 
fruits, but hardly any grass} is no hindrance 
to speed. The animal can sprint at 35 miles 
an hour, and its extraordinary muscle struc- 
ture gives it the ability to turn and change 
directions incredibly fast, 

When one of these creatures comes gallop- 
ing toward vou at top «peed, its head sway- 
ing back and forth menacingly, making a 
thunderous noise each time its feet hit the 
ground and snorting loudly, your only 
thought is how to escape. Usually that 
means climbing a tree, but many of us are 
around to tell about charges simply because 
nu black rhino became distracted from the at- 
tack by samethingelse at the last moment, or 
because it had intended only an intimidating 
mock charge in the first place. 





But one can never assume with a black 
thing. In the early days of Kenya's parks, 
visitors were warned, “Find vour rhino be- 
fore it finds vou!” Totally unpredictable, 
these animals have been reported to enter 
cumpsites at night, scatter smoldering logs 
of a fire, then peacefully walk away. 

They are inclined to curiosity, which 
leads some people to believe that what some- 
times may appear to be a charge is actually 
only an attempt to investigate. Rhinos don't 
have very good evesight for distance, and 1 
think this is what causes them to behave er- 
ratically when disturbed. 

It is not always easy to find a black rhino 
before it finds vou, however. The animal is 
elusive in heavy bush, and the oxpeckers 
that accompany It serve it as an citective 
early-warning system. Yellow-or red-billed 
birds about the size of starlings, they pry 
ticks, flies, and other insects from the rhino’s 
hide. They alse sound ashrill alarm whenan 
intruder approaches:—which doubtless has 
saved more than a few rhinos from the ar- 
rows or bullets af poachers. The poachers, 
however, obviously have not nissed all their 
opportunities. 





PPALLED by the ever increasing num- 
ber of rhino carcasses being found. 
A many of them with gaping holes 
where their horns had been removed, I set 
out to learn what the market for rhino 
products was, why the market apparently 
had grown larger, and what kind of prices 
were being paid for rhino parts. That inves- 
tigation took me throughout Africa, into the 





Dr. Esmond Bradley Murtin is vice-chairman 
of the African Elephant and Rhino Specialist 
Group, International Union for Conservation af 
Nature. Jim Brandenburg, winner of the Mag- 
azine Photographer of the Year award im 198] 
and 1983, has been under contract to National 
Geographic since 1979. 


Dilemma of the horns: Employees of the Natal Parks Board near Durban ponder 
what to do with.@ fortune in confiscated rhing horns, each worth thousands of dol- 
lars to Asian dealers, some of whom stockpile the commodity against future price tn- 
creases. South Africa's provincial governments formerly sold the horn to rae 
money for wildlife conservation but now abide by international agreements Donning 
the trade. The distinctive apike on the rhino’s head is composed not of bone but of 
matted hair and other fibrous heroin. 
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Mideast, and Jater—in cooperation with the 
World Wildlife Fund, the International 
Union for Conservation of Nature and Nat- 
ural Resources, and the African Wildlife 
Foundation—to India, Southeast Asia, Ko- 
rea, Taiwan, and Japan. | got my answers, 
and a couple of surprises. 

In Africa the only place where there is real 
demand for rhino products turned out to 
be South Africa, especially in the wevti shops 
of Johannesburg and Pretoria. Muti is the 
Aulu word for medicine, and in these shops 
an array Of herbal and animal products— 
including rhino—is soled. 

Dr. K. M. Naidoo, a retired practitioner 
of homeopathic medicine and the proprietor 
of one of the largest muti shops in Johannes- 
burg, told me that Zulus would buy a little 
powdered rhino horn te mix with dried hee, 
which they swallowed to treat jaundice. 

“But Lactually sel] more rhino hide than 
rhino horn,” he said. 

“Whatever for?” [asked 

# ulus have a multitude of uses for it,” he 
replied, “both medicinal and, well, kind of 
magical. For instance, they'll sometimes 
burn a piece of it inside their homes, believ- 
ing that its vapors will chase away evil spir- 
its. They also eat.a bit of rhino hide to stop a 
nosebleed or prevent ill effects from snake- 
bite, Lean sella piece just an inch square for 
five dollars.... Hf you're really interested 
in the sale of hide, though, you ought to 
co to Natal.” 


available rhino hide comes from ranch- 

es there, where surplus old male white 
rhinos from the parks are stocked for sports- 
men from abroad to shoot. Most of the tro- 
phy seekers don't want the hide. 

The manager of one of the game ranches 
in Natal told me he used to sell a lot 
of rhino hide before the government banned 
its export. 

Export? “I thought it wasn't sent out of 
the country—that it was used by Zulus in- 
stead,” I said. 

“Just a small fraction,” he responded. 
“Wholesale, | could geta lot more by selling 
it to a Chinese merchant who sent it to 
Hong Kong. He used to pay me 330 4 kilo- 
tram {2.2 pounds), and since the average 
white male rhino yields about 120 kilos, 


| TOOK HIS ADVICE. Most of the 


They're Killing Off the Rhino 


that meant one hide was worth £3,600!" 

That was all verv interesting, but itdidn't 
explain why rhinos had been slaughtered 
elsewhere in Africain the 1970s—tlittle orno 
hide had been taken from them. 


' ' y HY WERE PEOPLE somewhere 
%/ suddenly wanting a lot of rhino 


fF horn? The middlemen who encour- 
aged hunters to supply the horn on a scale 
hitherto unknown would not disclose any in- 
formation, but it was widely rumored that 
plancloads of rhino horn were leaving inter- 
national airports. clandestincly and that 
dhows, the old wooden sailing ships that 
have plied the Indian Ocean for centuries, 
were also carrying the horn, stashed under 
their legitimate cargoes. 

lt was said that the Chinese used rhino 
horn as an aphrodisiac, and that they had 
been buying it since ancient times. I had no 
firsthand information to confirm that sup- 
position, and, frankly, it seemed rather fan- 
ciful that a demand for love potions could 
escalate so greatly. 

Nevertheless, | was willing to accept the 
idea that it could well bea traditional use for 
rhino horn that had recently been spurred. 

“Look for some traditionally orented 
people who have suddenly become rich," I 
told myself, 

So] went through the rhino-horn statis 
tics from the davs when such trade had been 
legal. | was searching for a place on the 
Indian Ocean that used to buy rhino horn in 
some quantity and that had found new 
wealth, perhaps from the discovery of ail. 

The old export records showed that Aden 
once bought rhino horn. That was no help! 
Whatever prosperity Aden once enjoved has 
gone by the wayside. [ began to feel that I 
must be on the wrong track. Then I thought 
ofa country that had been closely associated 
with Aden—North Yemen. It doesn't have 
oil, but Saudi Arabia right next door does, 
and North Yernen in the 1970s had just 
opened up to the outside world. 

A few weeks later 1 flew to Sanaa, the 
capital of North Yemen. Just how IT was 
going to find out whether rhino born was 
in demand here, 1 didn’t quite know. How- 
ever, | thought a good place to look for it 
would be in the suq, one of the most colorful 
marketplaces in all Arabia, 


41] 





















en 


7 4 
CP fc "4 


P|) MOZAMa:GUE 
(a 





[was looking for the quarter where jewel- 
r¥ is sold when I found myself amid an arrav 
of stalls in which craftsmen were busily 
making different parts of daggers. 

More than §0 percent of Yemeni men 
wear daggers, called jambryva, and they are 
loath to part with them for any reason. 

In the sug dagger making was a major 
activity. There were scores of people sharp- 
ening blades, sewing belts, and carving 








who was carefully collecting the shavings 
from the floor of his stall. 

“What are vou going to do with them?” 
Lasked. 


*T here's someone who has offered me m& 


good sum for them,” came the reply. 
T picked up some of the shavings and 
was sifting them between my 
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andles. | noticed among the carvers one 





hands 





WV hile Rhino 

Ceratothernun simum. Also called the 

‘square: lipped rhing, thin 4 .500-pound 
animal, 6 feet at the shoulder. survives 

pecies. The northern has been 

neady ansibiiated in Uganda and Sudani 

the southern prospers in South Africa. 








Black Rhino 


Micernt dbicerns. Thetiurvrword of recent 
poaching are scattered in and near parks 
af Lees eorbieg Even at Oca Pocus are! 
&-foot whoulder heights, they are hard to 
ate dince they reat in the shale ln daytisrie. 


when the carver opened a big box, 
“You see,” he said, “they're special—not 
like ordinary dagger handles, which ure 
made of water-buffalo orcow horn,” 
Curious, 1 peered over his shoulder into 
the box and saw a dozen rhing horns’ 
“This is what we use for making the best 
jambivyva handles,” he explained. | 
I must have stood there gaping for several 
seconds—my hunch had been right! 


FORTH YEMEN used to be one of 
the poorest countries in the world. 
An eight-year civil war that ended 


oni in 1970 succeeded in overthrowing the 


autocratic imams who had wielded the sole 
political power in the country. Prior to that 
time few Yermenis traveled abroad, but af- 
terward many began seeking jobs in Saudi 
Arabia, where they helped on construction 
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Indian Rhino 
Rhinoceros umcorn. The 4,000-pound, 
§.5-foot one-horned rhino takes roadily 

to water, evan swimming wide rivers, Strict 
protection in Indic and Nepal has gwelled 
tts numbers, making pando: ation possible, 


nei yt ccrewive ie rain forests nihece, 






| | Range of rhinos in historical times 
& Major market for rhino products 
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projects and earned very high salaries. 
Their. money flowed back into North Yemen 
at the rate of about three million dollars a 
day in 1978. As aresult, Yemeni men could 
then afford daggers with rhino-horn han- 
dles; formerly such adornment was the pre- 
rogative ofa very small clite, 

It was mostly the Yemeni demand for 
rhino horn that caused the wholesale price 
to go up from 335 a kilogram in 1974 to 
$500 in 1979, This 15-fold increase in the 
Value of rhino hor in just six vears led 
egal hunters in Africa from the Sudan all 
the wav south to Namibia to go after rhinos. 
An average of eight tons of rhino horn a 
year was sold between 1972 and 1979—-ata 
cost, overall, of same 22,000 rhinos’ lives. 

Even though the North VYemenis were 
buying more chino born than any other peo- 
ple in the world, 1 discovered that their 


They're Milling OF the Rhine 


murketaccounted forlessthan half the total. 
That's when I decided 1 must go to eastern 
Asia. Notonly could the journey help me de- 
termine if, in fact, rhino horn was used as an 
aphrodisiac, but it also could lead me to an 
explanation of what had happened to the 
Asian rhino populations. 


TRADITIONAL § medicine 


NW THE 
shops in Singapore, my first stop, | be- 


ean to doubt the stories of rhino horn as 
an aphrodisiac, I saw a lot of other animal 
products being sold as sexual stimulants— 
dried lizards, monkey brains, sparrow 
tongues, deer tails, rabbit hair, and tiger 
penises—but no rhino horn. For other 
purposes, yes, as | would notice again in 
larger pharmacies in Hong Kone, Macao, 
Taiwan, Thailand, Japan, South Korea, In- 
donesia, Malavsia, the Philippines, Brunei, 
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Ever alert for poachers, an anmed guard watches over 
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commissioned by international wilditfe associations, has 
been distributed throughout Kenya, where schools are 
SDOTLSOPTTE rte PCOS eLy | at [ert wrtictiife clubs. But as li rr 
] fer Til TEE Pee A F frtti - LT re CeY «irr cl i ‘1 hes 


Ky (Hen (Cre [7 ray re Wari i j ty Aad 








The habit of 
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and Burma. But in interviews with more 
than 400 practitioners of folk medicine, as 
Well as rhino-horn importers, wholesalers, 
eh! | POnRSsUMeErTSs [ CAME ACTOS rhime ho Mm as 
a love potion or a cure for impotence only in 
parteof westerm india. MY conclusion 41 
the belief that peoples of the Far Last use 


rhino horn for sexual purposes & wrong 

| aise noticed that wherever rhino horn 
Was Used 25 a medicme, the favan, Indian, 
and Sumatran species were preferred, But 
because of those species’ growing scarcity 
customers are turning more and more to the 
African horn 


Phe retail price for African rhino horn in 


Manila of Singapore is the equivalent oa 
S11.000a kilogram. Asian rhino horniécon 
n Mandalay it retails for 
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siderably more: 


course, buy only aminute quantity ata time, 
never more than a few grams (tar less than 
an ounce), Still, the cost is greater than i 


would be for almost any other drug 


rT WAS when 1 went to Burma that | 
found the oddest medicinal use of a 


rhino product. Zookeepers in Rangoon 





= lected the urine cf dl habs rhini ih Lig 
drunk for the cure of sore throats and to 
wird off asthma attacks 

“Wecive ittoanyone who asks forit, but] 
Lhink elsewhere its actumily sola, and in 
much larger quantities, one keeper said 
He was correct. [he Calcutta zoo earned 
Sr) EF ju4t OT Veat fr vie the 2a le Ol an le 
rhino s urine. Strange, perhaps, but al least 
the animals dont have to be killed fort 

In Nepal Tlearnec| that the cleath of a rhi- 
no can have religious significance, for in 
Nepalese Hindu mvtholozgy the rhino is a 
special sacrificial animal, whose horn was 
given toit by Lord Vishnu 

[In a rite called the Blom Tarpan, which 
every Wwepalese King 15 required to perlorm 
upon his accession, rhino-blood hbations 
are offered to the Hindu rods 

In Kathmandu I met Gen. Kiran Shum- 
shere Rana. Though not a king, this dis- 
tinguished gentleman was the retired 
et of the Nepalese Army 





ommancdet Th 
and the son of a former prime minister—and 


he performed the Blood Tarpan at age 19. 





Hetold me how ne had cone to (-hitawan 
Valley, where the country's only rhines lived 


and which had become the private preserve 
of the Ranas, to hunt a suitable animal 
These [ndian rhinos are a ferocious species, 
ancl their thick, folded skin, covered with 
tubercles resembling iron rivets, gives the 
impression of metal armor. But from atop 
an elephant, the young man brought a large 
male down with a single shot 

“Then,” he said, “a team of helpers 
drageed the rhino to a nearby riverbank, 
where, using special knives, they disem- 
boweled him. I climbed into the abdominal 
cavity they had made in the rhino and sat in 
its blood up to my waist for a few minutes 
while the Hindu priest officiating at the cer- 
emonv offered pravers. When I was directed 
to do co, | stood up, my hands cupped with 


rhino blood, and held them outward to the 
gods in memory of my mother. 

“Later I ate the meat between the hoof 
and ankle of one of the rhino’s legs; the rest of 
the meat I gave to the villagers.” 

In January 1981 the same rite was repeat- 
ecl by Nepalese King Birendra, just outside 
what has become Chitawan Park, in honor 
of his late father, Kine Mahendra 

Although the rite requires the death of a 
rhino, it 1s $0 important that it guarantees 
the survival of the greater one-horned rhino 
in Nepal. No fewer than 500 armed soldiers 
guard the Chitawan rhinos. As a result, 
their numbers have risen from 160 in 1966 
to 375 todayv—and there has beén no rhino 
poaching inside the park since 1976 
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Uncommon combatants, a black 
rhine cow with tad raised in frign 
confronts an aged Cape buffalo 
bull in Tonzanio’s Ngorongoro 
Crater, Charging, she stopped 
inches from his nose. The buffalo 
posed no threat, but the femate 
ay herve feared for her calf, 

With less bluff and more blood, 
rhinos often battle each other. 
This eld bull (right) was gored by 
oq young male seeking a female in 
estrus. During the mating ritual 
femolesottack too, and bulls may 
even chirge coves. Aggression 
con cost the rhino its horn, butt 


prows bock, three incnes & year 
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because conservation does not receive 
ular support. [It is, instead, source of ten- 
on, 2 Matter of ethics and prigpees al 
odds, Thatissue will have to be solved first 
if nea Wildlife species are-to survive.” 
South Africa has shown that where the 
citizens support conservation, i 
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can Ssuic- 
an enlightened park man- 
manpower wand 
skilled administrators. all of them highh 
trained, motivated, and disciplined. Lonse- 
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tion 15 increasing by more than 5 percent a 
and He number of white rhinos is 
ich arate that culling will fr ib- 
ably be necessary within 20 vears 
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other trip to Asia, where I tried to get 
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But more important than any of those 
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full mutual cooperation of conservationists, 
idlife administrators, traders, and law- 
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Dodge Caravan. A truly revolutionary vehicle. It can 
handle two adults plus 125 cubic feet of cargo. Or five adults, Even seven 
with the available rear seat. as it's shorter than a full-size station wagon, 
so it's easier to maneuver and park. And since Caravan stands a mere 

5'5!" it's easy for you to get in and out of. And it’s easy to get Caravan in 
and out of your garage. 

Caravan’s 2.2-liter engine 

ates an est. hwy. of 37 and EPA est. mpg of 

(24]"—impressive mileage for a vehicle of 
this sort. Caravan also has front-wheel drive 
to handle slippery surfaces outside and give 
you more room inside. Yet for all of this, 
Caravan is remarkably low-priced and even 
backed by Dodge's 5 year/’ 50,000 mile 
Protection Plan on engine, powertrain and 
outer body rust-through- 

The totally new Dodge 
Caravan. You've got to see it, sit in it, and 
drive it to believe it. All of which can happen 
at your Dodge dealer—where you can buy or lease” your very own 
transportation revolution. Order one now. 

The New Chrysler Technology. Quality backed 
by 5/50 Protection. 
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OLUTION. 


NOT AS LONG AS A FULL-SIZE STATION WAGON, 
YET IT HOLDS HP) MORE CARGO. AND IT'S ABOUT THE 
SAME HEIGHT AS THE AVERAGE AMERICAN WOMAN. 
IT HAS FRONT-WHEEL DRIVE, GETS INCREDIBLE MILEAGE, 
AND IS BACKED BY 5/50 PROTECTION. 
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AS PRODUCERS of award-winning TV 
| specials for 18 years, we at the National 
Geographic Society appreciate the valuc of 
the spice of entertainment in documentary 
programs—but sometimes the price of the 
spice is too high. This is true of ITT’s docu- 
drama “Cook and Peary: The Race to the 
Pole,” aired last December 13 by CBS. We 
were asked to believe by author I. C. Rapo- 
port that Dr. Frederick A. Cook reached the 
North Pole in 1908, and that his legitimate 
claim was denied him by a vicious and para- 
noid Robert E. Peary, whose own claim to 
the Pole in 1909 was cast in doubt. 

This is blatant distortion of the historical 
record, vilifving an honest 
hero and exonerating a man 
whose life was characterized 
by grand frauds. In fact, 
there has never been any- 
thing to substantiate Cook's 
claim, other than his word. 
As the University of Copen- 
hagen reported when it stud- 
ied his claim and failed to 
find any proof, he brought 
back not.a single astronomical observation. 

How good was his word? Of the impor- 
tant biographical ¢vents the film failed to 
mention were Cook's attempt to publish a 
Yahgan Indian dictionary, another man’s 
lifework, under his own name, and his co- 
lossal fraud at Mount McKinley in Alaska. 
Two vears before he claimed to have stood at 
the North Pole, Cook claimed to have stood 
upon the summit of McKinley, North Amer- 
ica’s highest peak, then unclimbed. Hecame 
home in tiumph, to many honors, 

His. claim was.a fraud, based upon a doc- 
tored photograph and fictitious entries in a 
diary, An Explorers Club-American Geo- 
graphical Society expedition in 1910 located 
and photographed Cook's fake “summit” 
some 19.5 miles from the mountain and 
15,000 feet lower than the true crest. Dr. 
Bradford Washburn of the Boston Museum 
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The truth about the 
North Pole 


of Science and Adams Carter of the Ameri- 
can Alpree Jowrnal used photogrammetry in 
1955-57 to demonstrate beyond doubt that 
Cook hed about climbing McKinley. It was 
for this, incidentally, that he was expelled 
from the Explorers Club and the American 
Alpine Club—not for his polar claim. 

The only witness to Cook’s claimed climb 
of McKinley siened an affidavitthat he nev- 
er attempted it. The only witnesses to his 
journey to the Pole, his Eskimo compan- 
ions, told Peary and later Donald B. Mac- 
Millan that he never attempted it. 

In 1910 Rear Adm. John E. Pillsbury, 
USN, concluded that Cook did not have 
enourh food to get to the Pole 
and back, and that his photo- 
graphs could not have been 
taken at the times and lat- 
tudes claimed. 

Perhaps the largest false- 
hood of the program was the 
implication that (ook was 
hounded into jail because of 
hic polar claim. In fact, he 
was convicted in 1923, along 
with other officers of the "Petroleum Pro- 
ducers Association,” of using the U. S, mails 
to defraud—an oil-stock swindle that land- 
ed him in Leavenworth Penitentiary, where 
he served five years of a 14-year-9-month 


sentence. This alone is enough todestroy the 


credibility of “Race to the Pole." 

Peary's claim is backed by astronomical 
observations made by others as well as him- 
self, by soundings taken through the ice, and 
by the testimony of his companions, includ- 
ing Eskimos. Even his severest critics can- 
not deny he came close to his goal, and his 
supporters have no doubt he made it. It is 
small wonder he felt that hie life’s achieve- 
ment had been stolen by acon man. 

[have stood at the North Pole, with one of 
Peary's flags in my pack. I was proud to take 
it back there, a pride based both on senti- 
ment and a sense of justice. 
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A chocolatier’ tribute 





Whole toasted almonds 
crowded into thick milk chocolate. 








You don’t 
nave to give 
Up service 
10 Save on 
long 
distance. 
























You dont 
have to choose 
, between service 
P and savings with 


Special saves you 
: A0% trom 5-11 pm. 
Sunday through Friday. Our Weekend 


Special saves you 60% all day Saturday 


and Sunday till 5 pm. and every night 
after 11. Just dial it yourself 
anywhere state-to-state =a 
(Different discounts ; 
apply to Alaska and ¥ 
Hawai) And with = 
AT&! you can expect 
more than just savings. oul 
You can count on our 
service, too : 
Call from anywhere to aeruiane. 
Only AT&T gives a town of Titty the 
same nationwide long distance 
service as a aty of five million. And no 
matter how far away you call, your 
voice will sound as close as you feel. 

5 ae mi #, 





Call any time. There are ott any 
restrictions on calling hours with AT&id 
You can call any time of day or night. 


ATs 





f i AT&T. Our Evening — 







Reach out and 1 
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Collect and Person-to-Person Calls. 
When you need important services 
 _ like person-to-person and col- 
fr lect calling, it's nice to know 
you can count on AT&il. 
Operator Assistance. 
Only AT&I aives you long 
distance Operator service 24 
‘ hours a day. So it you have a 
problem or question, there's 
always someone , 
ready to help. 
For over a 
century, AT&? 
has worked to 
bring you the 
best long 
distance service’ 
in the world. 
And that 





service comes Li a 
with savings when you have: time to 
enjoy them. Calling anywhere, any 
time, operator service, and calls that 
sound as close as next door. That's 
AT&T The more you hear the 
better we sound: 











Any way you look at it, the Accord Hatchback ts new. New engine. New tighter suspension. 
New lower hoodline. New sporty black trim. New con- me | 

toured bucket seats. We could vo on. But the best way to H/OIN| DIA — 
look at this new Honda tsn't ina picture. Its outon the road. lhe Acer wel | latcl Wack 





Peary and Cook 
Om Tuesday, December 13, [ watched with rivet- 
ed attention the CBS movie “Cook and Peary: 
The Race to the Pole.” Since this presentation 
casts genuine doubt on polar-exploration history 
as it has been accepted for more than TO years, 
placing the National Geographic Society at the 
core of the controversy, some sort of explanation 
hy the Society should he formulated. 

(’. Darrell Lane, M1), 


Bowmansville, Pennsylvania 


In the Cook-Peary program, the Society was pre- 
sented inan unfavorable manner. The biased na- 
tuncof the presentation was an insult toa viewer 
MV own readings revealed that the polar ex- 
perts involved in the University of Copenhagen 
study came to the conclusion lin spite of disagree 
mont by Amundsen) that Peary’s claims were 
valid while those of Dr. Cock were a hoax 
Witham C. Caccamise, M.D, 
Rochester, New Vork 


The National Ceographic Society was a! bere Lo 

have perpetrated a fraud upon the American 

public. As members of the Society and as Ameri- 

cans, we would like to see a full and accurate 
cisclosure of the events. 

RK, C. Lentener, M_D. 

L. S. Lentener 

Cormichael, California 


| was personally appalled at the way Cook was 
depicted, as well a5 the Society. Ido not believe 
(Cook did pet to the Pole, Ais-track record speaks 
for itself, a series of lifelong lies. [ am ashamed 
that an American broadcasting station can pro- 
duce sucha program and get away withit. Admi- 
ral Peary was undoubtedly there; he had proof. 
Garvll Antoszvk 

West Newton, Pennevivania 


Dic the National Geographic Society and Admi- 
ra] Peary put one over on me and Dr. Cook? 

Michael L, Steiner, M.D. 

Rocky Mount, North Carolina 


Actually, (77 and CBS pul one overon the view- 
ing public, neglecting critical biographical facts 
chow! Dr, Cook, such as his conviction for mail 
Fraud and his frowdulent clap to fave been fre 
to clim® Afounel MeAiniey, o parcetiesis of ts- 
torical events thal surround his clatem to the Pale, 
See the accompanying President's Page 
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Dine on fine French cuisine in Old Montréal tonight and relax in the Laurentian Mountains tomorow Come on up. 
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For more infomation about vacations in Canada, write Canadian Tourtsm, Box 1199.42. Glenview (ilinots, 60025. 
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PONTIAC GIVES YOU THE LUXURY OF CHOICE 


AT Pontioc, we Seliave the selection ofa fine ouio- 
monde shouid involve o choice, not merely of color and 
equipment, bul of size ond shyie os well 

Thars-why we offer you Mw luxurious 1964 Pontiogs 


BONNEVILLE 


BONNEVILLE From its understated elegance to the 
sneer comror! you |) Tind inside. Bonnevile Bravogham 
offers thoughttul refinements. Like passenger assist 
sirons. Courtesy lamps. Even 0 soft chine that geethy 
faminds you fo Suckhe up. Bonneville Brougham. ifs 
Ponhoc luxury of its confemperaty bast 
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PARISIENNE Our stvish full-size Ponssenne Brougham 1s 
designed for comfort. The fully rechning front passen 
sed! makes long Inps o pleasure. And the outstanding 
nding quolites of full coll suspension hep you arnive 





refreshed. Porsienne Brougham, i's Pontioe luxury of its 


Trodittonal best 
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BEFORE WE PUT THIS DIAL ON OUR RANGE 
TO PASS AN EYE TEST. 
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Lookatthe cooktop. you can cook with even heat 
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There's even a Pre- Heat 
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Take oa et mountain road 
Colled and unforziving. Adda 


Sleek, Slip 
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SUPEtineg 
with mise lie 
agility and command performance 
Fasten your seat belts, strap on 
your cloves. And look oul, You're 
about to conquer the curvesand 
tame the tums a5 it's never been 
done before 

For 34, Celica hes ecven mon 
Inspired Petornance and obed 
ent handing than ever belore 
Ret inemnents to the front-ered. bike 
fully retractable headlights and an 
eniarged front ar dam,2eve Celi 
drag coefficient ofa mere 34 and 
Sharp look asf cure throweh the 
whid. But that's notall. There are 


WacPheron struts, variable assist 
power rack-and-pinion steerina 
independent rear suspension 
and 4-wheel disc brakes. Plus ex- 
tra wide steel belted radials on 
"aT aluminum alloy wheels, All 
this powered by an Electronically 
Fuel Injected 24 liter-singhe over- 
head cam engine. It all adds up to 
a car that erabs.attention as easils 
as lt grabs the toad 

Inside, Celica GTS gives a no 
nonsense approach to driving 
Theres fullinstne = <fe./5 
mentation, The oh er ee 


steering mag hh oe 
ww then] Git.29 p= ip BEST ASS 
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THE 1984 CELICA GTS. 
WITH PERFORMANCE LIKE THIS, 


ONE GOOD TURN DESERVES ANOTHER. 
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stereo with automatic poweran 
tenna, And for nip- hugging thigh- 
bolstering comfort 4 
tneres the famous 
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On Assignment 


BE HARDLY LOOKS THE AGE to be an 
rH old China hand, but a decade has passer! 
since Wong How-Man first journeyed to 
the People’s Republic. The difference now?! 
“You can sense the increase in relaxation with 
the first steps vou take in the country, he says 
The Hong Rone native earned a journalism 
degree in 1973 from the University o1 
Wisconsin at River Falle: After returning 
homeand making brief tripsinto China, whet 
ting his appetite for the country, he married a 
Chinese-American and moved to Los Angeles 
But his interestin China, and particularly in 
her ethnic minorities, persisted. In 1982 Mr. 
Wong and two Chinese drivers set out in a 
four-wheel-drive vehicle to challenge remote 
precipitous COUNTY better SLi 
hooves than tires. In six months of trave! 
despite an overheating radiator, dead batter- many peoples, the Gre are classed by the Chi 
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ies, and occasionally getting stuck In the nese government as a subgroup of another mi 
mud—Wone visited numerous ¢thnic groups nority, the Miao, although the tre hope for full 
like the Tu (right) of eastern Qinghal Prov- ‘minonty status someday 
ince. They fed him sumptuously, but his camp The touchtest issue, Wong found, concern: 
meals suffered from the lack of a pressure China's international borcler areas, “Where 
cooker, “At high altiturcle sl could only heat eople overlap a border, they will feel much 
water to about SOC JiT6°F), so mv nce was  closerto each other culturally than to faraway 
only half-cooked,” he explains: governments, henotes. “But D believe thea 
In the chilly hills of Guizhou Province, thorities are earnestly trying to allow hess 
Wong pho Lograpns A woman of the (se ia ple peoples autonomy. hina may be backy and in 


dresaine formally in his honor (below). Like some ways, bul not im minority policy.” 
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TWA GETAWAY. EUROPE AT PRICES 
YOU THOUGHT WERE A THING OF 
THE PAST. Historically TWA Getaway” 
Vacations have been known for their 
value. And this year is no exception 
Whats more, they're easy to plan 
TWA Getaway takes care of all the 
details. We reserve your flights. Book ye 
your hotel rooms. Even map out ———— : } | 
your daily ares Te ) tap it off, this year we've mace it even easier GREAT BRITAIN’ 5 
to ge by expanding our entire vacation EVEN GREATER. 
a ——N program. So voucan take more tours ONLY 5689-5768: 
to more destinations In fact, the hardest thing about TWA 
— Vacations is choosing one. 
lake The Georgian, a princely 2-week jaunt through 
England, Scotland and Wales Its pomp and pageantry 
But it wont cost you a king's ransom 


3 pC The Argonaut is equally al 
ao eeeet Sige luring. It's a classic combination 


mainiand with a cruise to the 
poetic Aegean islands. You'll go for another attraction 
on this: 1()-day nepase. The low-price. ae 
Now that you're tempted, PO mS AND 
you should know about the RK AL SHINE. 


, ee | [berian Explorer, a Super Saver ONLY $398-5469? 


Vaca on featuring 2 wer eks of sunshine and sangria in Spain and Portugal. Even more 






ake 


7 al seo free TW sat Gane 
And ther re are | 10. ) more vacations where end Super us iene Face ineres. 
these came from. For your free brochures, — || woulelrit nays ther dan ol the centuries. Phesse! send ry | 
see your travel agent, call TWA at LS00- brectuines right away. Mail to: Trans World Airlines, 
gent, call TWA at 1-80 | PO. Box 2654), Snnithtown, N¥ 11787 


G-E-T-A-W-A-Y, or send in the coupon 
TWA Getaway and Super Saver Europe. i= 
N hey re deals that ) go down in history | ees 


fe) person, Gowble mccupeicy exchocting airtane i atl 






When John Deere builds an economy rider, 
only the price is stripped down. 
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Introducing the Until now, if you wanted to buy an economy nder, you had to settle tor 
new R-Senes ‘ouemy features. But this year, John Deere introduces the kK /0 and the 
Rat Ditto peeees electnc-start R72, two solid economy nders that are built with traditional 


= 





ohn Leere quality 
Rach comes with several features you wont find on competitive riders. 
And each is built with an attention to detail that'll keep them running for years, and your lawn 
locking well crocmed 
So if vou want to save on a nding mower, but you don't want to sacrifice comfort, convenience, 
perfonmance or reliability, take a look at the new R-Seres riders at your nearby John Deere dealet 
4ecause if you can afford a nding mower, you can now afford the best 
hor more information or the name of the 
dealer nearest you, call 600-447-9126 toll free 7 | 
(linois, call 1-800-322-6796), Or write John Deere, J Nothing Runs Like a Deere 


Dept. 59. Moline, Minors 61265. 
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Comfort when you wantit... 
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Benerous to provide sup 
fort While comering. Both 
rom seats ane fully rectinea- 
He and ieature foley 
armrests. LTS interior is 
destened to bet you drive 
and dive well, in comfort 
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Beneath all the comfort 
theres salid capabiliry LTD'S 
SLSpereshilt With its fro 
Stub hacr bur and wash 
STOCKS Ind Struts coupled 
With rick and pinion steer 
ina mikes wp) a riche ari 
handling system that can 
hance alovoast any crivirw 
STL WT, 

IT its from Forckh Anda 
PSCET SUrveEY CONCIUCC 
Bord makes the besa-fuill 
AMCNCHnN cars, The Surya 
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Buckle up 

Have you driven a Ford... 
lately? 
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Wildlife as Canon sees it: 
A photographic heritage for all generations. 


eT 


Images for all time 










The oe That Takes the Guesswork 





After you select the color and style 
of a carpet how can you be sure 
the caret will really last? Just look 
for carpet that cames the Monsanto 
Wear-Dated* label 


Wear-Dated carpet (s the most 
thoroughly tested carpet you can 
buy. Every grade of Wear-Dated 
Carpet must pass a senes of ng- 
Orous tests before it can eam Our 
famous label. This tough testing is 

four assurance the carpet you 

uy Will give you many years of 
luxunoOUSs Service 


As a WearDated carpet customer 
you can call a toll-free number, 24 
nours a day, and get personal 
carpet cleaning and service advice 
—absolutely free 


Wire Dated” carpet a waranted by Monsanin ior 
fie fyll yeas poertial wear from date of iy hl 
reeaion, Carpet iestahlied Of stairs OF pruf 

mon fesache tinal chee eacluded For remaiiror replace 
men of identical or aquivgient caret oon pour 
Sales #0 to Momsantc 


= Jj Mail to: Monsanto Textiles Company, Dept ma 
Louis, M6315 


Name (Please Print)_ 


a = ! Address 


Out of Buying C 











PO). Box 646, St 
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Soil and Stain 


Resistance. 
Special TRE Protect aeainst 
chlie and écl YVaruuming ts 
more effective 


Pile Resilience. 
All Wear-Dated carpet is made 
of (OCS. Ultron® inom. are is 
specially designed tp resist 
CHEST eric ryt re 


Static Control. 
Wear-Dated caroet fibers are 
mace with mim conductive 
elements which virtually 
eliminate Static electicity 


Resistance to Fading. 
Your carpet stays beautiful 
longer, because Wear Dated 
caret has been nigidly 


beste for oonlorasine=< 


Durability. 

Carpet with the Wear-Dated 
labe! has been teched and ap- 
proved for maximum fesistance 
in shagging and pulling 


Send Now for your FREE Carpet Buying Guide. | 


if It's everything you need to know about carpet Choose with confidence | 
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WHEN YOU PUT MONEY INTO WHOLE 
LIFE INSURANCE, THIS IS WHAT YOU'RE 








REALLY INVESTING IN. 
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The people you care most long as vou wish. Protec tio tion Auncdits premiums are 
bout Your Tamil nt wepeest- that Will he then when you Tinranteed never to nse 
ment in their future bs perce reseed it. Call vour Metn op uit sal gk 
the mos t important one vou ind Whole Life Plies does sentative, a trained profes 
ld ewer make mone than orovice security for sional who can gtve you mor 
Metr ivolitan turtle rstanets wour tary s lubure. It biutleds nlonmatien on salid protection 
your concerns for them. For ash value providing vou with lor vou family's future 
Liven happiness and Securit in increasing reserve of cush t 
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‘METROPOLITAN REALLY STANDS BY YOU. 


/ Health/Auto/ home Retirement 


